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HOW TO USE THIS SOIL SURVEY 


HIS SOIL SURVEY contains infor- 
4 mation that can be applied in manag- 
ing farms and woodlands; in selecting sites 
for roads, ponds, buildings, and other 
structures; and in judging the suitability 
of tracts of land for farming, industry, 
and recreation. 


Locating Soils 


All the soils of Elkhart County are 
shown on the detailed map at the back of 
this publication. This map consists of 
many sheets made from aerial photo- 
graphs. Each sheet is numbered to cor- 
respond with a number on the Index to 
Map Sheets. 

On each sheet of the detailed map, soil 
areas are outlined and are identified by 
symbols, All areas marked with the same 
symbol are the same kind of soil. The soil 
symbol is inside the area if there is enough 
room; otherwise, it is outside, and a pointer 
shows where the symbol belongs. 


Finding and Using Information 


The “Guide to Mapping Units” can be 
used to find information. This guide lists 
all the soils of the county in alphabetic 
order by map symbol and gives the capa- 
bility classification of each. It also shows 
the page where each soil is described and 
the page for the capability unit. 

Individual colored maps showing the 
relative suitability or degree of limitation 
of soils for many specific purposes can be 
developed by using the soil map and the 
information in the text. Translucent mate- 
rial can be used as an overlay over the soil 
map and colored to show soils that have the 
same limitation or suitability. For ex- 


ample, soils that have a slight limitation 
for a given use can be colored green, those 
with a moderate limitation can be colored 
yellow, and those with a severe limitation 
san be colored red. 

Farmers and those who work with 
farmers can learn about use and manage- 
ment: of the soils from the soil descriptions 
and from the discussions of the interpre- 
tive groupings. 

Foresters and others can refer to the 
section “Use of the Soils for Woodland,” 
where the soils of the county are grouped 
according to their suitability for trees and 
shrubs planted for various purposes. 

Game managers, sportsmen, and others 
ean find information about soils and wild- 
life in the section “Use of the Soils for 
Wildlife.” 

Community planners and others can 
read. about. soil properties that affect the 
choice of sites for nonindustrial buildings 
and for recreation areas in the sections 
“Town and Country Planning” and 
“Recreation.” 

Engineers and builders can find, under 
“Engineering Uses of the Soils,” tables 
that contain test data, estimates of soil 
properties, and information ‘about soil 
features that affect engineering practices. 

Scientists and others can read about how 
the soils formed and how they are classi- 
fied in the section “Formation and Classt- 
fication of the Soils.” 

Newcomers in Elkhart County may be 
especially interested in the section “Gen- 
eral Soil Map.” where broad patterns of 
soils are described. They may also be m- 
terested in the section “General Nature of 
the County,” which gives additional infor- 
mation about the county. 


Cover picture: Wooded stream bottoms and adjacent up- 


lands provide multipurpose recreational areas. Areas of 
Plainfield fine sand and Alluvial land, mixed. 
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Figure I.—Location of Elkhart County in Indiana. 


part of Indiana It has a total area of 299,520 
acres, or 468 square miles. Goshen, the county seat, is 
near the center of the county. The climate provides for 
ample precipitation and favorable temperature for farm- 


LKHART inna i. in the extreme north-central 
™. 


' Part of the fieldwork was done by Frank Kirscuner, Roperr 
Monrcomery, CHarLes Montgomery, and Dwicut Haunris, Soil 
Conservation Service. 


ing. The physiography consists of nearly level and gently 
sloping eolian and outwash sands in the northern part of 
the county, nearly level to moderately sloping outwash 
terraces and plains in the northern and central parts, and 
nearly level to strongly sloping glacial till plains in the 
eastern and western parts. The county is drained mainly 
by the Elkhart and St. Joseph Rivers. Farming probably 
is the main source of income in the county. Corn and 
soybeans are the main crops grown. Fruit and nursery 
crops also are important as a source of income, as are 
livestock and livestock products. The diversified indus- 
trial enterprises in the county provide full-time employ- 
ment for many residents. In order for farm and nonfarm 
interests to achieve common objectives, a thorough under- 
standing of soil and water resources is necessary. 


How This Survey Was Made 


Soil scientists made this survey to learn what kinds 
of soil are in Elkhart County, where they are located, 
and how they can be used. The soil scientists went into 
the county knowing they likely would find many soils 
they had already seen and perhaps some they had not. 
They observed the steepness, length, and shape of slopes; 
the size and speed of streams; the kinds of native plants 
or crops; the kinds of rock; and many facts about the 
soils. They dug many holes to expose soil profiles. A 
profile is the sequence of natural layers, or horizons, in 
a soil; it extends from the surface down into the parent 
material that has not been changed much by leaching or 
by the action of plant roots. 

The soil scientists made comparisons among the pro- 
files they studied, and they compared these profiles with 
those in counties nearby and in places more distant. 
They classified and named the soils according to nation- 
wide, uniform procedures (4)?. The soid séries and the 
soil phase are the categories of soil classification most 
used in a local survey. 

Soils that have profiles almost alike make up a soil 
series, Except for different texture in the surface layer, 
all the soils of one series have major horizons that are 
similar in thickness, arrangement, and other important 
characteristics. Each soil series is named for a town or 


*Ttalicized numbers in parentheses refer to Literature Cited, 
page 94, 
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other geographic feature near the place where a soil 
of that series was first. observed and mapped. Oshtemo 
and Rawson, for example, are the names of two soil 
series, All the soils in the United States having the 
same series name are essentially alike in those charac- 
teristics that affect their behavior in the undisturbed 
landscape. 

Soils of one series can differ in texture of the surface 
soil and in slope, stoniness, or some other characteristic 
that affects use of the soils by man. On the basis of 
such differences, a soil series is divided into phases. The 
name of a soil phase indicates a feature that affects 
management. For example, Oshtemo loamy sand, 0 to 2 
percent slopes, is one phase within the Oshtemo series, 
and Rawson loam, 0 to 2 percent slopes, is one phase 
within the Rawson series. 

After a guide for classifying and naming the soils 
had been worked out, the soil scientists drew the bound- 
aries of the individual soils on aerial photographs. 
These photographs show woodlands, buildings, field bord- 
ers, trees, and other details that help in drawing bound- 
aries accurately. The soil map at the back of this pub- 
lication was prepared from the acrial photographs. 

The areas shown on a soil map are called mapping 
units. On most maps detailed enough to be useful in 
planning the management of farms and fields, a mapping 
unit. is nearly equivalent to a soil phase. It is not exactly 
equivalent, because it is not practical to show on such a 
map all the small, scattered bits of soil of some other 
kind that have been seen within an area that is domi- 
nantly of a recognized soil phase. 

In most areas surveyed there are places where soil ma- 
terial is so gravelly, so shallow, so variable in texture, or 
so frequently worked by wind and water that it cannot 
be classified by soil series. These places are shown on 4 
soil map and are described in the survey like other map- 
ping units, but they are given descriptive names, such as 
Alluvial land. Joamy, or Alluvial Jand, mixed, and are 
called land types rather than soils. 

While a soil survey is in progress, samples of soils are 
taken, as needed, for laboratory measurements and for 
engineering tests. Laboratory data from the same kinds 
of soil in other places are assembled. Data on yields of 
crops under defined practices are assembled from farm 
records and from field or plot experiments on the same 
kinds of soil. Yields under defined management are esti- 
mated for all the soils. 

But only part of a soil survey is done when the soils 
have been named, described, and delineated on the map 
and the laboratory data and yield data have been assem- 
bled. The mass of detailed information then needs to be 
organized in such a way that it is readily useful to differ- 
ent groups of readers, among them farmers, managers of 
woodland, engineers, and homeowners. 

Grouping soils that are similar in suitability for cach 
specified use is the method of organization commonly 
used in the soil surveys. The soil scientists set up trial 
groups based on the yield and practice tables and other 
data. They test these groups by further study and by con- 
sultation with farmers, agronomists, engineers, and 
others; then they adjust the groups according to the re- 
sults of their studies and consultations. Thus, the groups 


that are finally evolved reflect. up-to-date knowledge of 
the soils and their behavior under present methods of use 
and management. 


General Soil Map 


The general soi] map at the back of this survey shows, 
in color, the soil associations in Elkhart County. A soil 
association is a landscape that has a distinctive propor- 
tional pattern of soils. Tt normally consists of one or more 
major soils and at least one minor soil, and it is named 
for the major soils. The soils in one association may occur 
in another, but in a different pattern. 

A map showing soil associations is useful to people 
who want a general idea of the soils in a county, who 
want to compare different parts of a county, or who want 
to know the location of large tracts that are suitable for 
a certain kind of farming or other land use. Such a map 
is not suitable for planning the management of a farm or 
field, because the soils in any one association ordinarily 
differ in slope, depth, drainage, or other characteristics 
that affect management. The seven soil associations in 
Elkhart County are described in the following para- 
graphs. 


1. Plainfield-Chelsea-Tyner association 


Deep, excessively drained and somewhat eacessively 
drained, coarse-textured soils that developed in sandy 
outwash 


This association is in the northern part of the county 

Tt consists mainly of nearly level and gently 

sloping soils on broad outwash plains and makes up about 
18 pereent of the county. 

About 40 percent of the association consists of Plain- 
field soils. about 20 percent of Chelsea soils, about 15 
percent of Tyner soils, and about 25 percent of minor 
soils. 

The Plainfield, Chelsea, and Tyner soils are nearly 
level to moderately sloping and occupy broad areas be- 
tween depressions and drainageways. Plainfield soils 
have a fine sand surface layer that is mainly dark brown. 
The subsoil is yellowish-brown fine sand. Chelsea soils 
have a dark-brown and dark grayish-brown surface layer 
of fine sand. The subsoil is mainly brown fine sand that 
contains thin, horizontal lenses of dark-brown loamy 
sand, 4 to 7 inches apart. Tyner soils have a surface layer 
of dark-brown loamy sand and a subsoil of dark yellow- 
ish-brown and dark-brown loamy sand. 

Minor soils in this association are of the Oshtemo, Mau- 
mee, Gilford, Tedrow, and Tawas series. Oshtemo soils 
are somewhat, excessively drained and occur on areas be- 
tween depressions and drainageways. The Maumee and 
Gilford soils are poorly drained and occupy depressions 
and drainageways. Tedrow soils are somewhat poorly 
drained and occupy low-lying flats and drainageways. 
Tawas soils occupy deep depressions and are very poorly 
drained, organic soils underlain by sand and gravel at a 
depth of 12 to 42 inches. 

A large proportion of this association is used for crops. 
Corn, soybeans, small] grain, and grasses and legumes for 
forage are the most common crops. Some areas are used 
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Figure 2—Relationship of soils to topography and underlying materials in the Plainfield-Chelsea-Tyner association. 


for nursery stock and Christmas trees. Crops grown on 
this association respond to applications of supplemental 
water, and a wide variety of field and special crops can 
be grown under irrigation. Some areas, particularly in 
the northwestern part of the county, are used for resi- 
‘dential and industrial development. Most of this associa- 
tion has slight limitations for homesites and for septic 
tank absorption fields. Soil blowing is a hazard that af- 
fects the use and management.of the soils of this asso- 
ciation. Droughtiness and low fertility are important 
limitations. Wetness and a seasonally high water table 
are limitations on the minor soils that are poorly drained. 


2. Oshtemo-Fox association 


Deep and moderately deep over sand and gravel, some- 
what excessively drained and well-drained, coarse tex- 
tured and moderately coarse textured. soils that developed 
in loamy outwash 


a oe consists of nearly level to moderately 
steep soils on broad_outawash plains along the major 
streams and rivers It ries up about, 20 sore 
of the county. The largest areas are along the St. Joseph, 
Elkhart, and Little Elkhart Rivers and Turkey Creek. 
About 70 percent of the association consists of Oshtemo 
soils, about 8 percent of Fox soils, and about 22 percent 
of minor soils. 

Oshtemo and Fox soils are nearly level to moderately 
steep and occupy breaks and broad arcas between depres- 
sions and drainageways. The Oshtemo soils are somewhat 
excessively drained, They have a surface layer of brown 


loamy sand and a subsoil of mainly brown sandy loam. 
The underlying material, below a depth of 42 to 66 inches 
or more, is loose sand and gravel. The Fox soils are well 
drained and have a dark-brown sandy loam surface layer 
and a sandy clay loam subsoil that is mainly dark brown. 
Fox soils are underlain at a depth of 24 to 42 inches by 
loose sand and gravel. 

‘Tawas, Gilford, and Sebewa soils and Alluvial land, 
mixed, are among the minor soils in this association, Gil- 
ford and Sebewa soils are poorly drained and occupy de- 
pressions on outavash flats and along large drainageways. 
Alluvial land, mixed, occupies the frequently flooded bot- 
tom Jands along the major streams. It consists mainly of 
somewhat poorly drained or poorly drained alluvial soils 
that have a high water table. Tawas soils are very poorly 
drained organic soils that are underlain by sand and 
gravel at a depth of 12 to 60 inches. Other minor soils in 
the association are of the Homer and Brady series. 

Most of this association is used for crops or pasture. 
The most common crops are corn, soybeans, all grain, 
and grasses and legumes for forage. Many areas, particu- 
larly near Goshen and Elkhart, are used for residential 
and industrial development. Droughtiness is an impor- 
tant limitation that affects the use and management of 
the major soils of this association. Crops grown on these 
soils respond well to applications of supplemental water, 
and a wide varicty of field and special crops can be grown 
in irrigated areas. Wetness is a limitation for Gilford, 
Sebewa, and other minor soils, and Alluvial land, mixed, 
is subject to frequent. flooding. 
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Figure 3.—Relationship of soils to topography and underlying materials in the Oshtemo-Fox association. 


The major soils of this association generally have slight 
limitations as sites for homes, with or without basements, 
and for septic tank absorption fields, but where the soils 
are moderately sloping or strongly sloping, the limita- 
tions are moderate. The minor soils of this association 
have severe limitations as sites for homes, with or without 
basements, and also for septic tank absorption fields. 


3. Riddles-Crosby-Miami association 


Deep, well-drained and somewhat poorly drained, mod- 
erately coarse textured and medium-textured soils that 
developed in loamy glacial drift 


This association consists of nearly level to moderately 
steep soils on uplands throughout the county] (fig. 4) It 
makes up about 42 percent of the county. About 2S per- 
cent of the association consists of Riddles soils, about 25 
percent of Crosby soils, about 12 percent of Miami soils, 
and about 35 percent of minor soils. 

The Riddles soils are on ridges between drainageways 
and are well drained. They have a surface layer that is 
mainly dark grayish-brown sandy loam and a subsoil of 
dark-brown sandy clay loam and brown clay loam. The 
underlying material, below a depth of 42 to 66 inches or 
more, is loam glacial till. 

Crosby soils are nearly level or gently sloping and oc- 
cupy narrow drainageways and upland areas. These soils 
are somewhat poorly drained. They have a surface layer 
that is mainly dark-brown loam and a subsoil of grayish- 


brown and yellowish-brown, mottled clay loam. The 
underlying material, below a depth of 30 to 36 inches, Is 
brown loam glacial till. : 

The Miami soils, like the Riddles soils, occupy ridges 
between drainageways. Miami soils are well drained and 
have a loam surface layer that is mainly dark brown. 
The subsoil is clay loam that is yellowish brown and dark 
brown. The underlying material, below a depth of 24 to 
42 inches, is brown loam glacial till. 

Brookston, Carlisle, Del Rey, Haskins, Metea, Osh- 
temo, and Rawson are the principal minor soils in this 
association. The Brookston soils are poorly drained and 
occupy depressions and drainageways. Del Rey soils are 
somewhat poorly drained and occupy areas that were 
formerly shallow lakes. Haskins soils also are somewhat 
poorly drained. The Oshtemo soils are somewhat exces- 
sively drained and occupy outwash areas that are under- 
lain by deep deposits of sand and gravel. Rawson soils 
are well drained and occupy areas on glacial till plains 
and around lakebeds. 

Most of this association is used for crops. Corn, soy- 
beans, small grain, and grasses and legumes for forage 
are the most common crops. Some areas are used for 
woodland and for residential and industrial development. 
Erosion is an important hazard that affects the use and 
management of the sloping, well-drained soils. Wetness 
is a limitation for the Brookston, Crosby, Del Rey, and 
TIaskins soils, and droughtiness is a limitation for the 
Oshtemo soils. 
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Figure 4—Relationship of soils to topography and underlying materials in the Riddles-Crosby-Miami association. 


The well-drained, level and gently sloping soils, which 
make up most of this association, have slight limitations 
as sites for homes, with or without basements. However, 
the moderately sloping to moderately steep soils have 
moderate or severe limitations. For these soils, limitations 
for septic tank absorption fields range from slight to 
severe, depending upon the steepness of the slopes. The 
somewhat poorly drained soils of this association have 
severe limitations as sites for homes with basements, mod- 
erate limitations as sites for homes without basements, 
and severe limitations for septic tank absorption fields. 
The poorly drained minor soils have severe limitations 
as sites for homes, with or without basements, and for 
septic tank absorption fields. 


4. Crosby-Brookston association 


Deep, somewhat poorly drained and poorly drained, me- 
dium-textured soils that developed in loamy glacial tilt 


This association consists of nearly level and gently 
sloping soils on the upland glacial till plain in the south- 
western part of the county. It makes up about 13 percent 
of the county. About 60 percent of this association con- 
sists of Crosby soils, about 20 percent of Brookston soils, 
and about 20 percent of Riddles and Miami soils. 

The Crosby soils are somewhat poorly drained and oc- 
cupy areas between drainageways and depressions, They 
have a surface layer that, is mainly dark-brown loam and 
a subsoil of grayish-brown and yellowish-brown, splotched 
clay loam. The underlying material is loam glacial till. 
Brookston soils are poorly drained and occupy depres- 


sions and drainageways. They have a surface layer that 
is mainly very dark gray silt loam and a subsoil that is 
mainly grayish-brown and yellowish-brown, splotched 
clay loam. ‘They are underlain by loam glacial till. The 
Riddles and Miami soils are well drained and occupy 
knolls and breaks around drainageways. 

Most of this association is used for crops. Corn, soy- 
beans, small grain, and grasses and legumes for forage 
are the common crops. Some small areas are used for resi- 
dential and industrial development. Wetness is the major 
limitation that affects the use and management of these 
soils. Erosion is a hazard on the sloping soils. Most of 
this association has severe limitations for homesites with 
basements and for septic tank absorption fields. However, 
the somewhat poorly drained soils have only moderate 
limitations for homesites without basements. Minor soils 
of this association that are well drained have slight to 
moderate limitations as sites for homes with or without 
basements. Limitations for septic tank absorption fields 
range from moderate to severe, depending upon the steep- 
ness of the slope. 


5. Blount-Pewamo association 

Deep, somewhat poorly drained and poorly drained, me- 
dium-tertured and moderately fine textured soils that 
developed in silty clay loam glacial till 


This association consists of nearly _level_ and gently 
sloping soils on the glacial till plein (he. Ou north and 
east of Millersburg. It makes up about 3 percent of the 
county. About 50 percent of the association consists of 
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Figure 5.—Relationship of soils to topography and underlying materials in the Blount-Pewamo association. 


Blount soils, about 30 percent of Pewamo soils, and about 
20 percent of Rawson and Haskins soils. 

The Blount soils are somewhat poorly dratned and _oc- 
cupy areas between drainageways and depressions. They 
have a surface layer that is mainly dark-brown silt loam 
and a subsoil of grayish-brown and yellowish-brown, 
splotched silty clay loam and silty clay. The underlying 
material is silty clay loam glacial till. The Pewamo soils 
occupy drainageways and depressions and are poorly 
drained. They have a very dark gray silty clay loam sur- 
face layer and an olive-gray and brown, splotched silty 
clay subsoil. The underlying material is silty clay loam 
glacial till. The Rawson and Haskins soils are on uplands 
and in areas around lakebeds. Rawson soils are well 
drained, and Haskins soils are somewhat poorly drained. 

Most of this association is used for crops. Corn, soy- 
beans, small grain, and grasses and Jegumes for forage 
are the most common crops. Wetness is an important 
limitation that affects the use and management of the 
soils. Erosion is a hazard in the sloping areas of this 
association. The somewhat poorly drained soils, which 
make up most of this association, have severe limitations 
for homesites with basements, moderate limitations for 
homesites without basements, and severe limitations for 
septic tank absorption ficlds. The poorly drained soils 
have severe limitations for homesites, with or without 
basements, and for septic tank absorption fields. The 
minor soils that are well drained have slight to moderate 
limitations for homesites, with or without basements, de- 


pending upon the steepness of the slopes. They have 
moderate limitations for septic tank absorption fields. 


6. Volinia-Dickinson association 


Deep, well-drained and somewhat excessively drained, 
medium-teatured and moderately coarse textured soils 
that dexeloped in loamy outwash underlain by sand and 
gravel 

This association occurs as two small areas south and 
east of Elkhart, one small area south of Bristol, and an 
area, south of Goshen. Tt consists of nearly level prairie 
soils on broad outwash plains and makes up about 2 per- 
cent of the county. About 62 percent of the association 
consists of Volinia soils, about 20 percent of Dickinson 
soils, and the rest of less extensive soils. 

The Volinia soils, which occupy the prairie south of 
Goshen, are well drained and have a thick, very dark 
brown and very dark grayish-brown loam surface layer. 
The subsoil is dominantly dark-brown sandy clay loam 
over dark yellowish-brown Joamy sand. It 1s underlain 
by loose sand and gravel at a depth of 42 to 66 inches. 
The Dickinson soils, which occupy the prairic area near 
Elkhart and Bristol, have a thick, very dark brown and 
dark-brown sandy loam surface layer and a dark-brown 
and dark yellowish-brown sandy loam and loamy sand 
subsoil. The material below a depth of 40 to 60 inches or 
more is sand and gravel. : 

Among the minor soils in this association are soils of 
the Dowagiac and Oshtemo series. Dowagiac soils have 
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the same characteristics as Volinia soils, except that the 
dark-colored surface layer is thinner. Oshtemo soils are 
somewhat excessively drained and ure underlain by sand 
and gravel at a depth of 42 to 66 inches or more. 

Most of the areas of Dickinson soils near Elkhart and 
Bristol are suited to residential and industrial develop- 
ment. The area of Volinia soil south of Goshen is used 
primarily for crops, mainly corn and soybeans. Crops 
grown on this association respond to applications of sup- 
plemental water, and many kinds of ficld and special 
crops can be grown in irrigated areas. This association 
has only slight limitations for homesites, with or without 
basements, and for septic tank absorption fields. Some 
areas near Goshen are used for residential and industrial 
development, and this use is rapidly increasing. 


7. Carlisle-Tawas association 


Deep, very poorly drained, very dark colored much soils 
that developed in organic material 


This association occupies the deep, depressional areas 
of the uplands and outwash plains throughout the county. 
It makes up about 2 percent of the county. About 50 
percent of the association is made up of Carlisle soils, 
about 35 percent of Tawas soils, and about 15 percent of 
Linwood and Edwards soils. 

Carlisle soils have a black muck surface layer that is 
underlain, to a depth of 42 inches or more, by black muck 
and dark-brown, partially decomposed organic material. 
Tawas soils have a black muck surface layer that is 
underlain by very dark gray muck and dark-brown, par- 
tially decomposed organic material to a depth of 12 to 42 
inches. Underlying the organic layers are’ sand and 
gravel, Linwood soils consist of 12 to 42 inches of muck 
and partially decomposed organic materials underlain by 
loamy mineral materials. Edwards soils consist of 12 to 
42 inches of muck and partially decomposed organic ma- 
terials underlain by marl. , 

Most of this association has been drained and is used 
for crops. Corn is the most common crop. Some areas are 
used for pasture. In undrained areas the natural vegeta- 
tive cover is water-tolerant trees, shrubs. and grasses. 
Wetness and a high water table are important limitations 
that affect the use and management of these soils. 

During dry periods soil blowing is a hazard in arcas 
where there is no vegetative cover. This association has 
severe limitations for homesites and for septic tank ab- 
sorption fields. 


Descriptions of the Soils 


Tn this section the soil series and mapping units repre- 
sented in this county are described. The approximate 


acreage and proportionate extent of cach mapping unit 
are given in table 1 


The soils of each series are first described as a group. 
Important features common to all the soils of the series 
are listed, and the position of the soils on the landscape 
is given. Bach series description has a short narrative de- 
scription of a representative profile and a much more 
detailed description of the same profile, from which 
highly technical interpretations can be made. Following 
the profile is a brief statement of the range of character- 
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istics of the soils in the series, as mapped in this county. 
Comparisons are made with other soils that either are 
located nearby or are gencrally similar to the soils of the 
series being described. 

Each soil, or mapping unit, in the series is next de- 
scribed. Individual soils are delineated on the map and 
identified by soil symbols. Generally, these descriptions 
tell how the profile of the soil differs from that described 
as representative for the series. They also tell about the 
use and suitability of the soil described and something 
about management needs. 

For full information about any one mapping unit, it is 
necessary to read the description of the soil series as well 
as the description of the mapping unit. General informa- 
tion about the broad patterns of soils in the county is 
given in the section “General Soil Map.” Unless otherwise 
indicated, the color names and color symbols given are 
for moist soil. 


Alluvial Land 


This miscellaneous land type is made up of areas of 
alluvium recently deposited on first bottoms of major 
streams throughout the county. These areas are subject 
to flooding. 

Alluvial land, loamy (Aq) consists of deep, moderately 
well drained and well drained alluvial soils that formed 
in loamy materials under mixed hardwoods. These mate- 
rials were washed from uplands and outwash plains and 
were deposited by floodwaters. 

The surface layer is fine sandy loam or loam, and the 
subsurface layer is silt loam. loam, or sandy loam. In 
places there are thin strata of sand or sandy clay loam. 
The material below a depth of 2 to 3 fect consists of 
various strata of material that ranges from silt loam to 
sand and contains scattered small amounts of gravel. 

These areas, although subject to occasional flooding, 
are stited to many kinds of rew crops commonly grown 
im the county. They can also be used for permanent pas- 
ture and trees. Isolated small areas can be used for wild- 
life habitat. Large areas have potential for recreational 
development. (Capability unit I-2) 

Alluvial land, mixed (Am) consists of deep, somewhat 
poorly drained to well-drained alluvial soils that formed 
under mixed hardwoods in materials washed from up- 
lands and outwash plains. The material at a depth below 
2 to 3 fect is mainly stratified sand and gravel. 

Areas on low bottoms are frequently flooded, and the 
water table ts near the surface during most. of the year. 
Many of the somewhat poorly drained areas are inter- 
laced with abandoned stream channels that are partly 
filled with muck. ‘The surface layer is dominantly silt 
loam or Joam, and the subsurface layer is silt loam, loam, 
or sandy loam. Because of the high water table, most of 
these low-hottom areas are used for pasture or woodland. 
Drainage is not practical in most places, because outlets 
are not available. 

Seme moderately well drained or well drained areas 
are at slightly higher clevations and are only occasionally 
flooded. These soils have loam, sandy loam, or loamy sand 
surface and subsurface layers. Although occasionally 
flooded, some of these arcas are suited to corn and soy- 
beans. Most areas are well suited to permanent pasture, 
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Tasty 1—Approzimate acreage and proportionate extent of the soils 


Soil Aeres | Percent Sail Acres | Percent 

Alluvial land, loamy------.-------------- 520 0.2 || Miami clay loam, 12 to 18 percent slopes, 
Alluvial land, mixed. -_---------------------- 7, 200 2. 4 severely eroded.-_.--.-------------------- 485 2 
Aubbeenaubbee sandy loam__-__.-.---------- 418 .1 || Oshtemo loamy sand, 0 to 2 pereent slopes_.--| 34, 000 11.3 
Blount silt loam, 0 to 2 percent slopes.__-.--_.] 4, 450 1.5 || Oshtemo loamy sand, 2 to 6 pereent slopes---.-| 11, 300 3.7 
Blount silt loam, 2 to 4 percent slopes, Oshtemo loamy sand, 6 to 12 percent slopes---| 5, 300 18 

eroded | os ve cene yews teehee wees oye toe ece 1, 050 .4 || Oshtemo loamy sand, 12 to 18 percent 
Borrow: DitS 22.26. ..e5eveeesee eee encoeS 700 iy’ slopes. .------~---------------2---------- 1, 700 .6 
Brady sandy loam.-_----------------------- 8, 850 1.3 || Oshtemo loamy sand, 18 to 25 percent 
Brems loamy fine sand._._-_..-_-.----------- 1, 200 .3 slopes....------------------------------- 600 .2 
Bronson sandy loam.___.------------------- 1, 250 .4 || Pewamo silty clay toam-_------------------- 2, 100 7 
Brookston silt, loam.__-.---.---------------- 9, 600 3.2 || Plainfield fine sand, 0 to 2 pereent slopes------ 12, 800 4.2 
Carlisle muck...---.----------------------- 2, 000 .7 || Plainfield fine sand, 2 to 6 percent slopes------ 8, 000 2.8 
Carlisle muck, drained_---------.----------- 2, 350 8 || Plainfield fine sand, 6 to 12 percent slopes ---.- 2, 550 9 
Chelsea fine sand, 0 to 2 percent slopes.______- 6, 400 2.1 || Rawson loam, 0 to 2 percent slopes__-_------- 305 wl 
Chelsea fine sand, 2 to 6 percent slopes___--_.- 4, 200 1. 4 || Rawson loam, 2 to 6 percent slopes------- __..| 1, 650 .6 
Chelsea fine sand, 6 to 12 percent slopes___--_.- 600 _2 || Rawson loam, 6 to 12 percent slopes, eroded_. - 413 wl 
Crosby loam, 0 to 2 percent slopes_.__--------| 33, 000 10.9 || Rensselaer silt loam._----------------------- 500 4 
Crosby loam, 2 to 4 percent slopes-.--.------- 22, 200 7.3 || Riddles sandy loam, 0 to 2 percent slopes-.---] 1, 500 15 
Del Rey silt loam___-__..------------------ 1, 500 .5 || Riddles sandy loam, 2 to 6 percent slopes_-_.- 14, 250 4,7 
Dickinson sandy loam__-_--_.-.-------------- 1, 650 6 || Riddles sandy loam, 6 to 12 percent slopes----| 4, 800 1.6 
Dowagiac loam. 2522 2s ssosssc ssa -cee seers = 3, 900 1.3 || Riddles sandy loam, 12 to 18 percent slopes, 
Edwards muck___.-..---------------------- 650 eS) eroded__..2.-~----==-2--++-=------se0es-s 660 2 
Fox sandy loam, 0 to 2 percent slopes_._.-.-_- 4, 450 1.5 || Riddles sandy loam, 18 to 25 percent slopes, 
Fox sandy loam, 2 to 6 percent slopes___-.-__- 550 .2 eroded). sinc noseudectes ses cene seen ee 670 -2 
Fox sandy loam, 6 to 12 percent slopes, Riddles loam, 0 to 2 percent slopes----_.----- 1, 150 -4 

erddéd =o s2ceceecsocy ccc deeseeout ce scus 236 () || Riddles loam, 2 to 6 percent slopes, eroded_---| 11, 700 3.9 
Gilford sandy loam__._-.-.----------------- 6, 500 2,2 || Riddles loam, 6 to 12 percent slopes, eroded---| 1, 550 5 
Gilford mucky sandy loam-..--------------- 1, 100 4 || Sebewa loam_-_-.. .._-- ------------------ 4, 100 1.4 
Gravel Pitecl-s-2 oe tee see cen dca sanedee ee 465 2 || Shoals loam.-....-------------------------- 1, 650 -6 
Haskins loam, 0 to 2 percent slopes___.-_--_-- 1, 700 6: || DRawasmutks<2 sat ooo. e Se os eee see ee 1, 850 .6 
Haskins loam, 2 to 4 percent slopes..__--._..- 1, 600 5 || Tawas muck, drained____-.----------------- 2, 200 .7 
‘Homer loam... .--------------------------- 650 2 {| Tedrow laamy sand_.----------------------- 1, 350 5 
Linwood muck.-...--~---------------------- 473 2 || Tyner loamy sand, 0 to 2 percent slopes-.----- 9, 800 3.2 
Made lend rene ene nen nn- woe nee n- eee L ay es Tyner loamy sand, 2 to 6 percent slopes_.----- i, ae - : 

Cowen hs a eee eee ae ee Se SoS a $0 9 + 

Maumee loamy fine sand__...--------------- 3, 250 11 eit gone Satid Ort 39 Berieny ve = 2 500 13 
Metea loaniy fine sand, 0 to 6 percent slopes.--| 1, 300 4 olinia loam. --~~----------------------77-" per . 
Metea loamy fine sand, 6 to 12 percent slopes... 447 "g || Wallkill silt loam___...-----~---------------- 77 
Miami loam, 2 to 6 percent slopes, eroded__-_-- 9, 600 | 3 2 || Washtenaw silt loam_._..-----------------~- i) : 
Miami loam, 6 to 12 percent slopes, eroded___.) 4, 800 1.6 || Whitaker loam..__-_.---------------------- 380 1 
Miami loam, 12 to 18 percent slopes, eroded __- 610 2 Water :-2o8it een is he ue Se 1, 700 6 
Miami clay loam, 6 to 12 percent slopes, | —— ae 

severely eroded__.._.-_._-_--------------- 1, 150 4 Totabss. 222005 253 eN ae eee eeeees 299, 520 100. 0 


1 Less than 0.1 percent. 


‘wildlife, or woodland, and certain selected areas are  erately slow permeability in the finer textured lower part. 
suited to outdoor laboratories or recreation. (Capability They have a moderate available moisture capacity, are 


unit Vw-2) low in organic-matter content, and have slow surface 
runoff. Wetness is a limitation. Drained areas are suit- 
Aubbeenaubbee Series able for most crops commonly grown in the county. 


Representative profile of an Aubbeenaubbee sandy 
The Aubbeenaubbee series consists of deep, somewhat loam in a cultivated field, 200 feet south and 100 feet east 
poorly drained, moderately coarse textured soils. These of the center of SW14,SE sec. 31, T. 37 N., R.5 E.: 


ae ae nearly level and occupy areas of the uplands. Ap—O to 9 inches, dark-brown (10¥R 3/3) sandy loam, light 
They formed under mixed hardwoods in sandy loam drift brownish gray (10YR 6/2) when dry; weak, medium, 
over loam glacial till. granular structure; friable; slightly acid; abrupt, 

In a representative profile, the surface layer is ab smooth boundary. 

: } tative s s ayer is about 3 ; ie . : 
9 inches of dark-brown sandy loam. The subsurface layer saa i es ies ertesinaee Ge ee ee By aes 
sieab Baha ako Gaiahcinae. . 3 many, coarse, distinct, light olive-brown (2.5 
is about 3 inc es of gray ish-brown sandy loam. The sub- mottles; weak, medium, subangular blocky structure 
soil is about 26 inches thick. The upper part of the sub- breaking to weak, medium, granular; friable; many 
soil is mottled, light brownish-gray and yellowish-brown, pea yeviowisl rwe Oe 4/4) iron stains; slightly 
friable sandy loam. The low art is y ish- acid’; clear. wavy, houne ary: 
brown friable sand > clay 10 part ee ees Blig—12 to 22 inches, light brownish-gray (2.5Y 6/2) sandy 

taeda vata ¥ Clay foam and aecavy LowmM. 1e loam: many, coarse, distinct, yellowish-brown (10YR 
underlying material is friable, mottled, yellowish-brown 5/4) mottles: weak, medium, subangular blocky struc- 
loam. ture ; friable; many dark yellowish-brown (10¥R 4/4) 
Aubbeenaubbee soils have moderately rapid permeabil- iron stains; medium acid; gradual, wavy boundary. 


: : 7 Bl2g—22 to 26 inches, yellowish-brown (10YR 5/4) light sandy 
ity in the sandy loam upper layers and moderate to mod- loam; many, coarse, distinct, light brownish-gray 
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(2.5¥ 6/2) mottles; weak, medium, subangular blocky 
structure; friable; medium acid; clear, wavy bound- 


ary. 

IIB22tg—26 to 34 inches, yellowish-brown (10¥YR 5/4) sandy 
clay loam ; many, coarse, distinet, light brownish-gray 
(2.5Y 6/2) mottles; moderate, medium, subangular 
blocky structure; firm; thin clay films on some peds; 
medium acid; clear, wavy boundary. 

IIB23tg—84 to 38 inches, yellowish-brown (10YR 5/4) heavy 
loam; few, fine, distinct, light brownish-gray (10YR 
6/2) mottles; weak, medium, subangular blocky 
structure; friable to slightly firm; slightly acid: 
clear, Wavy boundary. 

IIC—88 to 60 inches, yellowish-brown {10YR 5/4) loam till; 
many, medium, distinct, light brownish-gray (2.5Y 
6/2) mottles; massive; friable; mildly alkaline; cal- 
careous. 

The solum ranges from 30 to 44 inches in thickness. The 
sandy drift ranges from 18 to 36 inches in thickness, which is 
variable within short distances. The B horizon is slightly 
acid to strongly acid in reaction. The Ap horizon ranges from 
dark brown (10YR 3/3) to dark grayish brown (10YR 4/2) 
and dark yellowish brown (10¥R 4/4) in color. The Bil 
and B12 horizons range from sandy loam to loamy sand in 
texture. The B12 horizon is absent in some areas. The B2 
horizon ranges from clay loam to loam. The underlying IIC 
horizon consists of loam till and in some areas contains thin 
strata of sand and silt. 

Aubbeenaubbee soils are associated with Croshy and Has- 
kins soils. They are coarser textured in the A horizon and 
upper part of the B horizon than Crosby soils and are coarser 
textured throughout the profile than Haskins soils. 

Aubbeenaubbee sandy loam (0 to 2 percent. slopes) 
{Au].—This deep, moderately coarse textured soil is some- 
what poorly drained. It is.on uplands mostly in the 
southern part of the county. 

Included in mapping are small areas of Metea loamy 
sand and Riddles sandy loam on slightly higher posi- 
tions. Slopes are more than 2 percent in some included 
areas. 

Wetness is a limitation for this soil. Most areas are 
used for crops, such as corn, soybeans, small grain, and 
meadow. This soil is suited to cropping if it is adequately 
drained and fertilized. (Capability unit ITw-11) 


Blount Series 


The Blount series consists of deep, somewhat poorly 
drained, medium-textured soils. These soils arc nearly 
level to gently sloping and occupy areas of the glacial till 
plain. They formed under mixed hardwoods in silty clay 
loam glacial till. 

In a representative profile, the surface layer is dark- 
brown silt loam about 8 inches thick. The subsurface 
layer is light brownish-gray, friable silt loam about 3 
inches thick. The subsoil is about 22 inches thick. The 
upper part is dark grayish-brown silty clay loam that 
contains yellowish-brown mottles; the lower part is yel- 
lowish-brown silty clay that contains grayish-brown mot- 
tles. The underlying material is brown, firm silty clay 
loam that contains yellowish-brown mottles. 

The available moisture capacity is high, and the or- 
ganic-matter content is medium to low. Permeability is 
slow, and surface runoff is slow where the soils are nearly 
level and slow to medium where the soils are gently slop- 
ing. Use of these soils is limited by wetness, and erosion 
is a hazard in sloping areas. Most areas are used for 
corn, soybeans, small grain, grasses, and forage legumes. 

Representative profile of Blount silt loam, 0 to 2 per- 


cent slopes, in a cultivated field, 480 feet south and 75 


fect west of the northeast corner of the SE14NE1, sec. 
35, T. 36 N., RB. 7 E.: 

Ap—0O to 8 inches, dark-brown (10¥YR 3/3) silt loam, light 
brownish gray (10YR 6/2) when dry; weak, medium 
and coarse, granular structure; friable ; slightly acid ; 
abrupt, smooth boundary. . 

A2—8 to 11 inches, light brownish-gray (10¥R 6/2) silt loam; 
many, medium, faint, brown (10YR 5/3) mottles ; 
yery weak, medium to thick, platy structure break- 
ing to weak, fine, subangular blocky ; friable; slightly 
acid; clear, smooth boundary. : 

B21g—11 to 15 inches, grayish-brown (10¥R 5/2) silty elay 
loam; many, fine, distinet, yellowish-brown (10YR 
5/6) mottles; moderate, medium, subangular blocky 
structure; firm; medium acid; clear, smooth bound- 


ary. 

B22t—15 to 23 inches, dark grayish-brown (10YR 4/2) heavy 
silty clay loam; common, fine, distinet, yellowish- 
brown (10¥R 5/6) mottles; moderate, medium and 
coarse, prismatic structure breaking to strong, me- 
dium, angular blocky; firm; dark grayish-brown 
(10YR 4/2) thin to moderately thick clay films on 
all ped faces; numerous iron-manganese concretions ; 
strongly acid; gradual, smooth boundary. 

B23t—-23 to 33 inches, yellowish-brown (10YR 5/6) silty 
clay; many, fine, distinct, grayish-brown (10YR 5/2) 
mottles; weak, medium, prismatic structure break- 
ing to moderate, medium, angular blocky and sub- 
angular blocky; firm, dark-gray (10¥R 4/1), thin 
clay films on most ped faces; medium acid; clear, 
smooth boundary. 

C—33 to 60 inches, brown (10YR 5/8) silty clay loam; few, 
fine, faint, yellowish-brown (10YR 5/6) mottles; 
massive; firm; moderately alkaline; calcareous. 

The solum ranges from 20 to 42 inches in thickness and in 
most places its depth coincides with the depth to carbonates. 

The Ap horizon ranges from dark brown to dark grayish 

brown or brown. The B2 horizons range from heavy silty 

elay loam to silty clay (with 38 to 48 percent clay). The C 

horizon ranges from silty clay loam to clay loam glacial till. 

Blount soils have profiles similar to those of Haskins and 

Crosby soils. They have a finer textured A horizon and upper 

part of the B horizon than Haskins soils. They are finer 

textured throughout than Crosby soils. 


Blount silt loam, 0 to 2 percent slopes (6/A).—This 
nearly level soil is in areas between depressions on the 
glacial till plain. It has the profile described as repre- 
sentative for the series. 

Included in mapping are small areas of Blount soils 
with slopes of 2 percent or more and small areas of Pe- 
wamo silty clay loam in narrow drainageways. 

Wetness is a limitation for this soil. Blinding tile with 
selected materials improves the efficiency of the drainage 
system. If fertility and soil tilth are maintained, row 
crops can be grown in most areas. This soil is suited to 
corn, soybeans, small grain, and grasses and legumes for 
hay and pasture if adequately drained and fertilized. In 
some years frost. heaving is a problem for deep-rooted 
legumes. (Capability unit [Iw-2) 

Blount silt loam, 2 to 4 percent slopes, eroded (8182).— 
This soil is gently sloping. Its profile is similar to that 
described as representative for the series, except that the 
surface layer is about 4 inches thinner. 

Included with this soil in mapping are small areas of 
Blount soils that have a thicker surface layer and small 
areas that have a somewhat coarser textured surface 
layer. 

Wetness is a limitation, and erosion is a hazard on this 
soil. Erosion can be controlled by suitable conservation 
practices. This soil is suited to corn, soybeans, small 
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grain, and grasses and legumes for hay or pasture if 
Corns drained and fertilized. (Capability unit Ile- 
12 


Borrow Pits 


Borrow pits (Bp) consists of areas from which the soil 
materinl has been removed and, in most eases, has been 
used for fill. Many of these areas are along the toll road 
in the northern part of the county. The original soil ma- 
terial has been removed to a depth of 8 to 8 feet. In areas 
where the water table is shallow, some pits contain water. 

Pits that contain water throughout the year are useful 
for wildlife and recreation. Some arens have been re- 
claimed for farm use. The farming value of these re- 
claimed areas is extremely variable. (Capability unit 
Vile-3) 


Brady Series 


The Brady series consists of deep, somewhat poorly 
drained, moderately coarse textured soils, These soils are 
nearly level and occupy drainageways of the outwash 
plains along the major streams of the county [(fig. 6) 

vey formed under mixed hardwoods in moderateh 
coarse textured outwash material and are underlain by 
loose sand and gravel at a depth of 42 to 66 inches. 

In n representative profile, the surface layer is dark 
brown sandy loam about 9 inches thick. The subsurface 
lnyer is about 6 inches of brown, friable sandy loam that 
contains dark yellowish-brown mottles, The subsoil is 
about 36 inches thick and is friable. The upper 16 inches 
is dark yellowish-brown sandy loam and contains gray- 
ish-brown mottles. The lower part is brown loamy sand 
that contains yellowish-brown mottles. The underlying 
material, to a depth of 60 inches, is loose, pale-brown 
sand that contains yellowish-brown mottles and is about 
10 percent gravel. 

Brady soils have a low available moisture capacity and 
are medium or low in content of organic matter. They 
have moderately rapid permeability and slow surface 


runoff. Wetness is a limitation. Drained areas are suited 
to most crops commonly grown in the county. : 

Representative profile of Brady sandy loam in a eulti- 
vated ficld, 250 feet south and 50 feet west of the north- 
east. corner of sec. 16, T. 35 N., BR. 7 EL: 


Ap—0 to 9 inches, dark-brown (10YR 3/3), sandy loam, gray- 
ish brown (10¥R 4/2) when dry; weak, medium, 
granular structure; friable; slightly acid; abrupt, 
smooth boundary. 

A2—0 to 15 inches, brown (10YR 5/8) sandy loam; few, 
medium, faint, dark yellowish-brown (10YR 4/4) 
motties; weak, course, granular structure; friable; 
slightly acid; clear, wavy boundary, 

B2t—15 to 81 inches, dark yellowish-brown (10YR 4/4) sandy 
loam: many, medium, distinet, grayish-brown (1l0YR 
5/2) mottles; moderate, medium, subangular blocky 
structure; friable; thin clay films on peds; some 
manganese and iron concretions; medium acid; grad- 
ual, wavy boundary. 

TIB3--31 to 50 inches, brown (10YR 5/3) loamy sand; com- 
mon, medium, distinet, yellowlsh-brown (1O¥R 5/8) 
mottles: weak, medium, subangular blocky struc- 
ture; friable; 6 percent gravel; neutral; abrupt, ir- 
regular boundary- 

I1C—50 to 60 inches, pale-brown (10¥R 6/3) sand; common, 
medium, distinct, yellowish-brown (10¥R 5/4) mot- 
tles: single grain; loose; 10 percent gravel; mildly 
alkaline; calcareous. 

The solum ranges from 42 to 66 inches in thickness. The 
Ap horizon ranges from very dark gray (10¥H 3/1) to dark 
brown (10YR 3/3) in color. The A2 horizon is brown (10YR 
5/3}, pale brown (10YR 6/8), or yellowish brown (10¥R 
5/4} and contains yellowish-brown (10YR 5/4-6/8)} or dark 
yellowish-brown (10¥R 4/4) mottles. The A horizon is 12 to 18 
inches thick. The B2 horizon is dominantly sandy loam but 
ranges to sandy clay loam, The gravel content of the solum 
ranges from 0 to 16 percent, und the amount is bigher near the 
larger streams. The B2 horizon ranges from dark yellowlsh 
brown (10¥R 4/4) to brown (10YR 5/8) or yellowish brown 
(10YR 6/4), Mottles are common to many and grayish brown 
(10YR 6/2) to yellowish brown (10YR 6/6), The © horizon is 
sand or stratified layers of sand and gravel. 

Brady soils ate associated with Homer and Tedrow soils. 
They have a coarser textured solum than Homer soils and a 
finer textured solum than Tedrow soils. 


Brady sandy loam (0 to 2 percent slopes) (Br)—This 
soil is in drainageways on outwash plains along the major 
streams. 

Included in mapping are small areas of Bronson sandy 
loam. Also included are some areas of Brady soils that 
have a surface layer of loamy sand and some areas of 
soils that have a high iron content, are yellowish orange 
in color, and have a very sticky consistence, Little knowl- 
edge of any variation in crop response is available, but 
there are indications that these yellowish-orange soils 
may have a higher available moisture capacity than the 
surrounding Brady soil. 

Wetness is a limitation for this soil. Tf the soil is arti- 
ficially drained, special blinding is needed around the tile 
to keep the sand from entering. During prolonged dry 
periods, this soil is somewhat droughty. If adequately 
drained, this soil is suited to corn, soybeans, small grain, 
grasses, and legumes for hay or pasture. (Capability unit 
IiIw—4) 


Brems Series 


The Brems series consists of deep, moderately well 
drained, coarse-textured soils. These soils are nearly level 
and occupy shallow drainageways of the sandy outwash 
plains. 'They formed under mixed hardwoods in sandy 
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outwash material. They are underlain by sand at a depth 
of 35 to 70 inches, 

In a representative profile, the surface layer is dark- 
brown loamy fine sand about 9 inches thick. The subsur- 
face layer 1s light yellowish-brown fine sand about 3 
inches thick. The subsoil is about 25 inches of fine sand. 
The upper part is very friable, ycllowish-brown fine sand, 
and the lower part. is loose, light yellowish-brown sand 
that contains light brownish-gray mottles. The under- 
lying material is loose, yellowish-brown sand that con- 
tains light brownish-gray mottles. 

Brems soils have a very low available moisture capacity 
and are low in content of organic matter. They have 
rapid permeability and very slow surface runoff. Use of 
these soils is limited by droughtiness. The soils are suited 
to grasses and legumes for forage, and to trees. 

Representative profile of Brems loamy fine sand in a 
cultivated field, 100 fect west and 20 feet south of the 
northeast corner of the SW14 sec. 11, ‘T. 38 N., R. 5 E.: 

Ap—0 to 9 inches, dark-brown (10YR 3/3) loamy fine sand, 
pale brown (10¥R 6/3) when dry; weak, medium, 
granular structure; friable; neutral; abrupt, smooth 
boundary. . 

A2—9 to 12 inches, light yellowish-brown (10¥R 6/4) fine 
sand; very weak, medium, granular structure; very 
friable to loose; slightly acid; clear, wavy boundary. 

B21—12 to 27 inches, yellowish-brown (10YR 5/4) fine sand; 
very weak, subangular blocky structure to structure- 
less; very friable; medium acid; clear, wavy bound- 


ary. 

B22—27 to 37 inches, light yellowish-brown (10YR 6/4) sand: 
common, fine, faint, yellowish-brown (10Y¥R 5/6) and 
light brownish-gray (10YR 6/2) mottles; single 
grain; loose; strongly acid; clear, smooth boundary. 

C—27 to 60 inches, yellowish-brown (10YR 5/4) sand; com- 
mon, medium, distinct, light brownish-gray (10YR 
6/2) mottles; single grain; loose; mainly strongly 
acid but becoming slightly acid in lower part. 

The solum ranges from 35 to 70 inches in thickness. The 
Ap horizon ranges from very dark grayish brown to dark 
brown in color. The A2 horizon ranges from yellowish brown 
to light yellowish brown, and the B2 horizon from yellowish 
brown to dark yellowish brown. The depth ta mottling ranges 
from 20 to 30 inches. In some areas there are thin, discon- 
tinuous, dark-brown bands within the C horizon at a depth 
below 50 to 60 inches. The A horizon ranges from neutral to 
strongly acid in reaction, and the B horizon from medium 
to strongly acid. 

Brems soils have a profile similar to that of Bronson soils. 
They have less elay in the B horizon than Bronson soils. 


Brems loamy fine sand (0 to 2 percent slopes) (Bu).— 
This soil is in shallow drainageways on sandy outwash 
plains. , ood 

Included in mapping are small arcas of Tedrow loamy 
sand and small areas of Brems soils that have slopes of 
more than 2 percent. Included in some areas are Brems 
soils that. have a subsoil of loamy sand. 

Droughtiness is the major limitation. In areas where 
the soil is bare of vegetation, soil blowing is a hazard 
during dry periods. This soil is suited to grasses and Je- 
gumes for hay and pasture and is also suited to trees. If 
irrigated, this soil is suited to all crops commonly grown 
in the county. including berrics and ornamental shrubs. 
(Capability unit TVs-1) 


Bronson Series 


The Bronson series consists of deep, moderately well 
drained, moderately coarse textured soils. These soils are 


nearly level and occupy areas near depressions and in 
drainageways of the outwash plains along the main 
drainageways of the county. They formed under mixed 
hardwoods in moderately coarse textured outwash mate- 
rial underlain by loose sand and gravel. 

In a representative profile, the surface layer is dark- 
brown sandy loam about 9 inches thick. The subsoil is 
friable, brown and yellowish-brown sandy loam about 37 
inches thick. Grayish-brown and brown mottles are com- 
mon below a depth of 25 inches. The underlying mate- 
rial, to a depth of 60 inches, is light brownish-gray, loose 
sand and gravel. ; 

Bronson soils have a low available moisture capacity 
and low organic-matter content. They have moderately 
rapid permeability and slow runoff. Droughtiness is a 
limitation. These soils are suited to corn, soybeans, small 
grain, and grass and legumes for hay and pasture. They 
can also be used for trees. 

Representative profile of Bronson sandy loam in a 
cultivated field, 600 feet east. and 150 feet north of the 
southwest corner of the SEY,SE!, sec. 36, T. 37 N., R. 
5 EL: 


Ap—O to 9 inches, dark-brown (10¥R 3/3) sandy loam, light 
brownish gray (10YR 6/2) when dry; weak, fine and 
medium, granular structure; friable; neutral; 
abrupt, smooth boundary. 

Bi—9 to 20 inches, brown (10YR 5/3) sandy loam; weak, 
medium, subangular blocky structure; friable; few 
iron and managnese concretions; about 10 percent 
fine gravel; neutral; clear, wavy boundary. 

B2it—20 to 25 inches, yellowish-brown (10YR 5/4) sandy 

* loam; weak, medium, subangular blocky structure; 
friable; few iron and manganese concretions; me- 
dium acid; clear, wavy boundary. 

B22t—25 to 42 inches, dark yellowish-brown (1i0YR 4/4) 
sandy loam; common, coarse. faint, dark grayish- 
brown (10Y¥R 4/2) mottles and common, medium, 
faint, brown (10YR 5/3) mottles; moderate, medium, 
subangular blocky structure; friable; about 20 per- 
cent fine gravel; thin, reddish-brown (5Y¥R 4/4) clay 
films on some peds; medium acid; clear, irregular 
boundary. 

B23t—42 to 46 inches, dark-brown (10YR 3/3) light sandy 
clay loam; many, medium, faint, dark grayish-brown 
(10Y¥R 4/2) mottles; moderate, medium, subangular 
blocky structure ; firm ; few, dark reddish-brown (SYR 
3/2) iron-manganese concretions; thin, very dark 
grayish-brown (10YR 3/2) clay films on some peds; 
mainly medium acid but becoming neutral in lower 
part; abrupt, irregular boundary. 

TIC—46 to 60 inches, Hight brownish-gray (10YR 6/2), strati- 
fied sand and fine gravel; single grain; loose; mildly 
alkaline; calcareous. 

The solum ranges from 42 to 66 inches in thickness. The 
Ap horizon ranges from dark brown to dark grayish brown 
in color. The B horizon is dominantly sandy loam but ranges 
to sandy clay loam. In some areas the lower part of the B 
horizon is loamy sand with thin, discontinuous sandy loam 
bands. Mottles of low chroma occur below a depth of 18 to 
24. inches. 

Bronson soils are associated with the Brems and Fox soils. 
They have a finer textured solum than Brems soils and a 
coarser textured B horizon than Fox soils. 


Bronson sandy loam (0 to 2 percent slopes) (Bv)—This 
soil is near depressions and in drainageways. 

Included in mapping are small areas of Oshtemo loamy 
sand and Brady sandy loam. Also included are some areas 
of Bronson soils that have a surface layer of loamy sand. 

Droughtiness is a limitation. Runoff is slow. Most areas 
are used for corn, soybeans, small grain, and grasses and 
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lepumes for hay and pasture. If irrigated, this soil is 
suited to special crops, such as truck crops. (Capability 
unit TTTs-3} 


Brookston Series 


The Brookston series consists of deep, poorly drained. 
medium-textured soils, These soils occupy broad flats, 
swales, and narrow drainugeways (tz They formed 
under mixed hardwoods in loam glaeint til, 

Tn a representative profile, the surface layer is about 9 
inches of very dark gray silt loam and about 6 inches of 
very dark grayish-brown light clay loam. The subsoil is 
about $1 inches of grayish-hvown, firm clay loam that 
contnins yellowish-brown mottles. The underlying mate- 
rial. to a depth of 60 inches, is friable to firm, yebowiah- 
brown lonm that contains grayish-brown mottles. 

Brookston soils have « high avatlauble moisture eapac- 
ity and are high in content of organic matter, They have 
slow permeability and slow surface runoff, Use of these 
soils is seriously Hmited by wetness. Drainedl areas are 
suited to most. crops commonly grown in the county. 

Representative profile of Brookston silt loam in a culti- 
vated field, 120 feet north und 200 feet east of the south- 
west corner of NW1,4 sec. 26, T, 35 N., BR. 4 Ee: 

Ap—0 to 9 inches, very dark gray (10¥R 3/1) silt loam ; 
weak, medium, granular structure; friable; neutral: 
abrupt, smooth boundary, 

A12—9 ty MW inehes, very dark grayish-brown (1O¥R 3/2) 
light elay loam; weak, mediin, subangular blocky 
structure! friable; neutral: clear, smooth boundary, 

B2ite—15 to 23 inches, graylsh-lrown (LOYR 5/2) clay Inam ; 
many, medium, distinet, yellowish-brown (10YR 5/6) 
motties; weak, medium pnd coarse, prismatic struc 
ture breaking to inoderate, medium, angular bloeky ; 
firm; thin, dark-gray (10Y¥R 4/1) clay films on most 
peds: neutral; clear, wavy boundary. 

B22tg—23 to 46 inches, grayish-brown (2.5¥ 5/2) clay loam; 
many, coarse, distinct, yellowish-brown (10YR 5/4) 
mottles; moderate, medium and coarse, prismatic 


Figure 7—The dark-colored soil in the swale is Brookston silt 
loam; lighter colored soil is Crosby Joam, 0 to 2 percent slopes. 
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structure breaking to moderate, medium, angular 
blocky ; firm; thin, dark-gray (10YR 4/1) clay films 
on many peds; mainly neutral but mildly alkaline in 
ihe lower part: abrupt, wavy boundary. 

C—46 to 60 inches, yellowish-brown (10YR 5/4) loam; many, 
coarse, distinct, grayish-brown (10YR 5/2) mottles; 
massive; friable to firm; mitdly alkaline; calcareous. 


Tho soltum ranges from 30 to 50 Inches in thickness. The 
Ap horizon ranges from black to very dork gray or very dark 
brown in color. The AL horkgon ranges from silt lowm to silty 
clay loam in texture and from very dark gray to very (lark 
grayish brown in color, The B horizon is elay loam or silty 
clay loum,. and the © hortwon is loam or light clay lonm. The 
Be horizon bas o bimher elay content in areas near Del Rey 
voll¥ than in areas near Crosby sola. 

Brookston soils are associated with Pewamo and Rens- 
selaer soils. They have coarser textured B and © horizons 
than Fewamo soils. Brookston soils are underlain by loam 
till, whereas Rensselaer soils are underlain by stratified silt 
and sand. 


Brookston silt loam (0 to 2 percent slopes) (Bw),—This 
soil oeeupies flats and depressions in the uplands, 

Included in mapping are small areas of Washtenaw 
soils and of lighter colored Crosby soils. Also included 
are some areis of Brookston soils that have n surface 
layer of lonm. 

Wetneas is a major limitation. Most areas are used for 
corn, soybeans, and small grain. Tf drained, this soil is 
snited to these crops. Undrained areas provide wildlife 
habitat. (Cupability unit Thw=1) 


Carlisle Series 


The Cartisle series consists of deep, black, very poorly 
drained organic soils. These soils occupy depressional 
areas of the uplands and outwash plains, The depressions 
were ponded areas in which plant remains accumulated 
over a long period of time, Carlisle soils developed under 
marsh vegetation in deep deposits of purtinily decomposed 
organic material, 

In « representative profile, the surface layer is black 
muck about 7 inches thick. Below the surface layer is 
about 1 inches of black, friable muck that contains small 
amounts of peat, The organic material, to a depth of 60 
inches, is black, triable muck that contains many, par- 
tially decomposed, dark-brown, fibrous and woody peat 
fragments. 

Carlisle soils have a high avnilable moisture capacity 
and very high organic-matter content, The permeability 
is moderately rapid, and surface runoff is very slow. 
Wetness is the major limitation, ‘These soils are suited to 
row erops if fertility nud wetness tre controlled. 

Representative profile of Carlisle muck, drained, in a 
cultivated field, 100 feet south and 30 feet east of the 
northwest corner of SE14SW, sec. 26, 'T. 37 .N., R. 6 EL: 


Onl—O to 7 Inches. Diack (1OYR 2/1) muck; weak, coarre 
and very coarse, granular structure: frinble; slightly 
veld; gradual, smooth boundary, 

Oa—7 to 22 inches, black (10OYR 2/1) muck that contains 
wmull nmounts of partially decomposed peat; weok, 
medium, granular structure; friable; neutral; dif- 
fuse, wavy boundary. 

Oa3—22 to 60 inches, black (1O¥R 2/1) muck mixed with 
dark-brown (10YR 3/3), fibrous and woody peat (40 
percent); neutral. 

The organic deposits are more than 60 inches thick and 


range from medium acid to neutral in reaction. The Oal hori- 
zon ranges from black to very dark brown in color. The lower 
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horizons vary as to content and composition of peat frag- 
ments from few to many and from woody to fibrous. 

Carliste soils are associated with the Tawas, Linwood, and 
Edwards soils. They are thicker than Tawas soils, which are 
underlain by sand at a depth of 12 to 42 inches. They are 
also thicker than Linwood soils, which are underlain by 
loamy mineral material at a depth of 12 ta 42 inches, or 
Edwards soils, which are underlain by marl at 4 depth of 
12 to 42 inches. 

Carlisle muck (0 to 2 percent slopes) (Ca)—This soil 
occupies undrained depressions. The profile is similar 
to that described as representative for the series, except 
that the mucky upper layers are thinner and the brown- 
ish, fibrous and woody peat is nearer the surface. These 
areas are covered with shallow water, or the water table 
is near the surface most. of the year. 

Included in mapping are small areas of Carlisle soils 
that have less than 42 mches of organic soil over mineral 
soil material. In some places the organic material below 
the surface layer is mostly peat. 

Wetness is a severe limitation. In many cases drainage 
outlets cannot be located. Only a small percentage of the 
acreage is cropped and then only during dry years. Some 
areas are in native grass pastures. Many areas are used 
by wetland wildlife, and some areas provide food and 
cover for other wildlife. (Capability unit Vw-2) 

Carlisle muck, drained (0 to 2 percent slopes) (Cd).— 
This soil occupies large, depressional arcas. These areas 
have been drained, and the water table is about 30 inches 
below the surface through most of the year. This soil has 
the profile described as representative for the series. 

Included in mapping are small areas of Carlisle soils 
that have less than 42 inches of organic soil over mineral 
soil material. Also included are small areas of Wallkill 
silt loam. In some areas the organic material below the 
surfdce layer is very high in content of peat and there 
are a few thin lenses of clay or sand in the muck or peat. 

Wetness is a severe limitation for this soil. If the soil 
is dry and bare of vegetation, soil blowing is a hazard. 
Row crops can be grown cach year if fertility and drain- 
age are controlled. Most areas are used for corn and soy- 
beans. They are also suited to many kinds of truck crops. 
(Capability unit IT[w-s) 


Chelsea Series 


The Chelsea series consists of deep, excessively drained, 
coarse-textured soils. These soils are nearly level to mod- 
erately sloping and occur on sandy outwash plains and 
uplands. They formed under mixed hardwoods in sandy 
outwash materials. 

In a representative profile, the surface layer is. dark- 
brown fine sand about 8 inches thick. The subsurface 
layer is fine sand about 15 inches thick. It is dark grayish 
brown in the upper part and dark brown in the lower 
part. Below this, to a depth of 60 inches, is brown, loose 
fine sand that contains bands of dark-brown loamy fine 
sand 14 to 114 inches thick and totaling about 4 inches 
in thickness. The underlying material is pale-brown, loose 
fine sand. 

Chelsea soils have a very Jow available moisture capac- 
ity and low organic-matter content. They have very rapid 
permeability and slow runoff. Droughtiness is a limita- 
tion for these soils, and they are subject to soil blowing. 


These soils are used for corn, soybeans, small grain, and 
grasses and legumes for hay or pasture. If irrigated, they 
are suited to all crops grown in the county, including 
truck crops. _ 

Representative profile of Chelsea fine sand, 2 to 6 per- 
cent slopes, in a cultivated field, 300 feet west and 50 feet. 
north of the southeast corner of NEI4SW1,4 sec. 8, T. 
37 N, R. 6 E.: 

Ap—O to 8 inches, dark-brown (10¥R 3/3) fine sand, pale 
brown (10¥R 6/3) when dry; very weak, medium 
and coarse, granular structure; very friable; neu- 
tral; abrupt, smooth boundary. 

A21—S to 19 inches, dark grayish-brown (10YR 4/2) fine 
sand; very weak, medium, subangular blocky struc- 
ture to structureless; very friable; medium acid; 
gradual, smooth boundary. 

A22—19 to 28 inches, dark-brown (7.5YR 4/4) fine sand; 
weak, medium, subangular blocky structure; very 
friable; medium acid: clear, wavy boundary. 

A23 & B2t—23 to 60 inches, brown (10¥R 5/8) fine sand; 
single grain; loose; bands of dark-brown (7.5YR 
4/4) loamy fine sand, % to 1% inches thick and 4 
to 7 inches apart, totating 4 inches in thickness; 
meditun acid; clear, wavy boundary. 

C—60 to 68 inches, pale-brown (10YR 6/3) fine sand; single 
grain; loose; slightly acid to neutral. 

The solum ranges from 4 to many feet in thickness. The A 
horizon is dominantly fine sand but ranges to loamy sand in 
some areas. The A horizon ranges from very dark grayish 
brown to brown in color, and the A23 horizon ranges from 
brown to yellowish brown. The B2t bands range from dark 
yellowish brown to dark brown and from loamy fine sand to 
sandy loam. 

Chelsea soils are associated with the Plainfield and Tyner 
soils. They have finer textured strata within the B horizon 
than Plainfield soils. They have a coarser textured A horizon 
than Tyner soils. They have discontinuous, wavy bands of 
loamy sand within the B horizon. whereas Tyner soils have 
a continuous loamy sand B horizon. 

Chelsea fine sand, 0 to 2 percent slopes (ChA).—This 
nearly level soil occupies the broad sandy outwash plains. 

Included in mapping are small areas of Plainfield fine. 
sand. Also included are a few blowouts in some areas 
where soil blowing has been severe. The surface layer is 
loamy sand in some areas. 

Droughtiness is a limitation, and soil blowing is a haz- 
ard on this soil. Most areas are used for corn, soybeans, 
small grain, and grasses and legumes for hay and pasture. 
The soil also is suited to trees and permanent pasture. If 
irrigated, this soil is suited to special crops, including 
truck crops. (Capability unit ITIs—1) 

Chelsea fine sand, 2 to 6 percent slopes (ChB}.—This 
gently sloping soil is on sandy outwash plains and up- 
lands. It has the profile described as representative for 
the series, 

Included in mapping are small areas of Chelsea soils 
that have slopes of less than 2 percent and areas that 
have 2 loamy sand surface layer. 

Droughtiness is a limitation, and soil blowing is a haz- 
ard on this soil. Afost arcas are used for crops that are 
common in the county. [f irrigated, this soil is suited to 
special crops, including truck crops. (Capability unit 
Iiis-1) 

Chelsea fine sand, 6 to 12 percent slopes (ChC}—This 
moderately sloping soil occupies knolls and ridges of the 
sandy plains and uplands. Its profile is similar to that 
described as representative for the series, except that the 
surface layer is thinner and lighter colored. 
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Included in mapping are small areas of Plainfield fine 
sand and Tyner loamy sand. A few areas of Chelsea soils 
that have slopes of 12 to 18 percent also are included. 

Erosion is a hazard on this soil, and droughtiness is a 
limitation. If suitable conservation practices are used, 
row crops can be grown frequently. Most areas are used 
for corn, soybeans, small grain, and grasses and legumes 
for hay or pasture. This soil is suited to small grain, per- 
manent pasture, and trees. (Capability unit ITTe-12) 


Crosby Series 


The Crosby series consists of deep, somewhat poorly 
drained, medium-textured soils. These soils are nearly 
level and gently sloping and occupy upland areas of the 
glacial till plain. They formed under mixed hardwoods 
in medium-textured glacial till. 

In a representative profile, the surface layer is about 
9 inches of dark-brown loam and the subsurface layer is 
about 4 inches of light brownish-gray, friable loam. The 
subsoil is about 21 inches of grayish-brown and yellowish- 
brown, firm clay loam. The underlying material, to a 
depth of 60 inches, is brown, friable light clay loam gla- 
cial till that grades to loam. 

Crosby soils have a high available moisture capacity 
and low organic-matter content. They have slow perme- 
ability and slow surface runoff. Wetness is a limitation. 
Jf wetness is controlled, these soils are suited to corn, 
soybeans, and small grain. They can also be used for pas- 
ture and hay crops. 

Representative profile of Crosby loam, 0 to 2 percent 
slopes, in a cultivated field, 450 feet east and 210 feet. 
north of the southwest corner of sec. 30, T. 87 N, R. 5 E.: 


Ap—0 to 9 inches, dark-brown (10X¥R 3/3) loam, light brown- 
ish-gray (10YR 6/2) when dry; weak, medium and 
coarse, granular structure; friable; neutral; clear, 
smooth boundary. 

A2—9 to 13 inches, light brownish-gray (10YR 6/2) loam; 
common, medium, distinct, yellowish-brown (10YR 
5/6) mottles; weak, medium, granular structure; fri- 
able; slightly acid: gradual, smooth boundary. 

B2itg—-13 to 24 inches, grayish-brown (10YR 5/2) clay loain; 
many, medium, distinct, yellowish-brown (10YR 5/6) 
mottles; weak, medium, prismatic structure break- 
ing to moderate, medium and coarse, subangular 
blocky; firm: thin, dark-gray (10YR 4/1) clay films 
on most peds; some iron-manganese concretions; 
strongly acid; diffuse, smooth boundary. 

B22t—24 to 34 inches, yellowish-brown (10YR 5/4) clay 
leam; many, coarse, distinct, grayish-brown (10YR 
5/2) mottles; moderate, medium and coarse, sub- 
angular blocky structure; firm; thin, dark-gray 
(10YR 4/1) clay films on many peds; many iron- 
manganese concretions; neutral; gradual, smooth 
boundary. 

C—34 to 60 inches, brown (10YR 5/3) light clay loam, grad- 
ing to loam with depth; massive; friable; light-gray 
(10YR 7/2) lime coatings on peds; mildly alkaline; 
calcareous. 


The solum ranges from 24 to 88 inches in thickness. The 
Ap horizon is loam and ranges from very dark grayish brown 
to dark brown or dark yellowish brown in color. The A2 hori- 
zon ranges from light brownish gray to pale brown or gray- 
ish brown. The B2 horizon ranges from silty clay loam to 
light clay loam and from dark grayish brown to light yellow- 
ish brown. The © horizon is loam or light clay loam. 

The Crosby soils are associated with the Haskins, Del Rey, 
and Aubbeenaubee soils. They are coarser textured in the 
lower part of the B horizon and in the C horizon than Has- 
kins soils. They are coarser textured throughout the profile 


than Del Rey soils. They are finer textured in the A horizon 
and in the upper part of the B horizon than Aubbeenaubee 
soils. 

Crosby loam, 0 to 2 percent slopes (CrA).—This nearly 
level soil occupies areas between depressions and the 
small drainageways of the glacial till plains. It has the 
profile described as representative for the series. 

Included in mapping were small areas of Crosby soils 
having slopes of more than 2 percent and areas of Brook- 
ston silt loam. Some areas of Crosby soils that have a silt 
loam surface layer and a silty clay loam subsoil aiso are 
ineluded. 

Wetness is a limitation for this soil. Most areas are used 
for corn, soybeans, small grain, and grasses and legumes 
for hay and pasture. If adequately drained, this soil is 
suited to these crops. It can also be used for permanent 
pasture and for trees tolerant of excessive wetness. 
(Capability unit [Iw-2) 

Crosby loam, 2 to 4 percent slopes (CrB).—This soil is 
gently sloping. Its profile is similar to that described as 
representative for the series, except that the surface layer 
is thin and lighter colored in some areas. 

Included in mapping are small areas of Miami loam or 
Riddles loam on low ridges. Some small areas of Crosby 
soils that have a silt loam surface layer and a silty clay 
loam subsoil also are included. 

Wetness is a limitation, and erosion is a hazard on this 
soil. If wetness and erosion are controlled, this soil is 
suited to corn, soybeans, and wheat. It also can be used 
for permanent pasture and for trees tolerant of excessive 
wetness. (Capability unit [Te-12) 


Del Rey Series 


The Del Rey series consists of deep, somewhat poorly 
drained, medium-textured soils. These soils are nearly 
level and occupy areas on lakebed plains. They formed 
under mixed hardwoods in stratified, moderately fine tex- 
tured and medium-textured sediments that settled out of 
slow-moving water in shallow lakes and stream back- 
waters. 

In a representative profile, the surface layer is dark 
grayish-brown silt loam about 7 inches thick. The subsur- 
face layer is light brownish-gray, friable silt loam about 
2 inches thick. The subsoil is about 29 inches thick. The 
upper 4 inches is mottled, grayish-brown, firm light silty 
clay loam. The next 10 inches is mottled, grayish-brown, 
very firm silty clay. The next 7 inches is mottled, light 
olive-brown, firm heavy silty clay loam, and the lower 8 
inches is mottled, yellowish-brown, firm light silty clay 
loam. The underlying material, to a depth of 60 inches, is 
light brownish-gray, firm heavy silt loam that contains 
brownish-yellow and light brownish-gray mottles. 

Del Rey soils have a high available moisture capacity 
and low organic-matter content. They have slow perme- 
ability and slow surface runoff. Wetness is a limitation. 
Drained areas are suited to crops commonly grown in the 
county. 

Representative profile of a Del Rey silt loam in a culti- 
vated field, 500 feet east and 200 feet north of the south- 
west corner of sec. 10, T. 36 N., R. 4 E.: 

Ap—0O to 7 inches, dark grayish-brown (10YR 4/2) silt loam; 


moderate, medium and coarse, granular structure; 
friable; neutral; abrupt, smooth boundary. 
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A2—7 to 9 inches, light brownish-gray (10YR 6/2) silt loam; 
common, medium, distinct, brown (10YR 5/3) mot- 
thes; moderate, fine and medium, granular structure; 
friable; many iron-manganese concretions; neutral; 
clear, smooth boundary. 

B2ltg—98 to 13 inches, grayish-brown (10YR 5/2) light silty 
clay loam: common, medium. distinct, yelowish- 
brown (10YR 5/4) and light-gray (10YR 7/2) mot- 
tles; moderate, medium and coarse, subangular 
blocky structure; firm; medium acid; clear, smooth 
boundary. 

B22tg—18 to 23 inches, grayish-brown (2.5Y¥ 5/2) silty clay; 
many, medium, distinet, yellowish-brown (10YR 5/4) 
mottles; moderate, medium, angular blocky struc- 
ture; very firm; thin, dark grayish-brown (2.5¥ 4/2) 
and very dark grayish-brown (2.5¥ 8/2) clay films 
on most peds; few iron-manganese concretions: 
strongly acid; clear, smooth boundary. 

B23t—28 to 30 inches, light olive-brown (2.5Y 5/4) heavy 
silty clay loam; many, medium, distinct, yellowish- 
brown (1IOYR 5/6) and grayish-brown (2.5¥ 5/2) 
mottles; moderate, medium, subangnlar blocky and 
angular blocky structure; firm; thin, dark grayish- 
brown (2.5¥ 4/2) clay films on most peds; strongly 
acid; gradual, smooth boundary. 

B3—a0 to 38 inches, yellowish-brown (10XYR 5/6) light silty 
elay loam: many, medium, distinet, light brownish- 
gray (2,5¥ 6/2) mottles; weak, medium and cvuarse, 
subangular blocky structure: firm: neutral; clear, 
smooth boundary. 

Cg—88 to 60 inches, Hg'; brownish-gray (2.5Y 6/2) heavy 
silt loam: many, medium, distinct. brownish-yellow 
(10¥R 6/6) and light brownish-gray (2.5Y 6/2) 
mottles; massive; firm; many gray (10YR 6/1) lime 
concretions; high silt content; mildly alkaline; cal- 
eareous. 


The solum ranges from 24 to 48 inches in thickness. The A 
horizon is dominantly silt loam but ranges to loam in some 
areas, The Ap horizon ranges from very dark grayish brown 
to dark grayish brown in color. The B2 horizon ranges from 
light silty clay loam to silty clay and contains 35 to 45 per- 
cent clay. Dominant colors are grayish brown and yellowish 
brown. The underlying material is stratified and ranges from 
silt loam to silty clay loam. In some areas it has thin layers 
of fine sand or silt. 

Del Rey soils are associated with Crosby and Whitaker 
soils, They are underlain by moderately fine textured, strati- 
fied lacustrine material, whereas Crosby soils are underlain 
by medium-textured glacial till. They have a lower sand eon- 
tent in the B horizon than the Whitaker soils and lack the 
stratified fine sand and silt underlying material of those soils. 
They are less permeable than Whitaker soils. 

Del Rey silt loam {0 to 2 percent slopes) (De).—This soil 
occupies Jakebed plains and slack water areas. 

Included in mapping are small areas of Brookston silt 
loam and small areas of Del Rey soils that have slopes of 
more than 2 percent. ‘ 

Wetness is a limitation for this soil. If adequately 
drained, it is suited to corn. soybeans, small grain, and 
grasses and legumes for hay and pasture. Tt ean also be 
used for permanent pasture and for trees tolerant of Cx- 


cessive wetness. (Capability unit TIw-2) 


Dickinson Series 


The Dickinson series consists of deep, somewhat ex- 
cessively drained. moderately coarse textured soils that 
formed under prairie grasses in loamy outwash material. 
These soils are nearly level and occupy areas of the out- 
wash plains. . 

In a representative profile, the surface layer is very 
dark brown and dark-brown sandy loam about 14 inches 
thick. The subsoil is about 26 inches thick. The upper 16 
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inches is dark-brown, friable sandy loam, and the next 
10 inches is dark yellowish-brown, loose loamy sand. The 
underlying material consists of two parts. The upper part 
is light yellowish-brown, loose sand that contains about 
10 percent gravel. The lower part is very pale brown 
coarse sand and gravel. ; . : 

Dickinson soils have a low available moisture capacity 
and high organic-matter content. They have moderately 
‘apid permeability and slow runoff. Although droughti- 
ness is a limitation, these soils are suited to all crops 
grown in the county, including truck crops. ; 

Representative profile of Dickinson sandy loam in a 
cultivated field, 500 feet south and 250 feet west of the 
northeast corner of the NWY4ASWI, sec. 2, T. 87 N., R. 
5 E.: 

Ap—0 to 10 inches, very dark brown (1O¥R 2/2) sandy loam ; 
moderate, medium, granular structure; friable; 
strongly acid; clear, smooth boundary. 

Al—10 to 14 inches, dark-brown (10YR 38/3) sandy loam; 
moderate, medium, granular structure; friable; 
strongly acid; abrupt, smooth boundary. 

B2—14 to 30 inches, dark-brown (7.5YR 4/4) sandy loam 
that contains about 10 percent gravel; weak, me- 
dium, subangular blocky structure; friable; strongly 
acid; clear, smooth boundary. 

IIB3—30 to 40 inches, dark yellowish-brown (10YR 4/4) 
loamy sand that contains about 10 percent gravel; 
very weak, subangular blocky strueture to structure- 
less; loose; medium acid; gradual, wavy boundary. 

IIC1-—-40 to 60 inches, light yellowish-brown (10YR 6/4) sand 
that contains about 10 percent gravel; single grain; 
loose; slightly acid; clear, irregular boundary. 

JIC2—60 to 66 inches, very pale brown (10YR 7/3) coarse 
sand and gravel; single grain; loose; mildly alka- 
line; calcareous. 

The solum ranges from 86 to 50 inches in thickness. The 
Ap horizon is sandy loam and ranges from very dark brown 
to very dark gray in color. The Al horizon ranges from very 
dark grayish brown to dark brown. The B horizon Tanges 
from dark brown in the upper part to dark yellowish brown 
in the lower part. The underlying material is sand or sand 
and gravel. 

Dickinson soils are associated with the Volinia and Do- 
wagiac soils, They have a coarser textured B horizon than 
Volinia soils. They have a darker colored A horizon and a 
coarser textured B horizon than Dowagiac soils. 


Dickinson sandy loam (0 to 2 percent slopes) {Dk).— 
This soil is on sandy outwash plains. 

Included in mapping, around small depressions, are 
small areas of Dickinson soils having gentle and mod- 
erate slopes. These soils generally have a thinner and 
penter colored surface layer than this Dickinson sandy 
oam. 

Droughtiness is a limitation for this sotl. Most areas 
are used for and are suited to corn, soybeans, and wheat. 
They can also be used for permanent pasture and trees. 
(Capability unit ITIs-2) 


Dowagiac Series 


The Dowagiac series consists of deep, well-drained, 
medium-textured soils that formed in loamy outwash 
underlain by loose sand and gravel. These soils are nearly 
level and occupy outwash plains. 

In a representative profile, the surface layer is very 
dark grayish-brown loam about 9 inches thick. The sub- 
surface layer is dark brown, friable loam about 4 inches 
thick. The subsoil is about 39 inches thick. The upper 23 
inches is dark-brown, firm sandy clay loam. The next 16 
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inches is brown, very friable loamy sand that contains 
discontinuous bands of dark yellowish-brown sandy loam, 
1 to 3 inches thick and 4 to 8 inches apart. The wnder- 
lying material is yellowish-brown, loose coarse sand in 
the upper part and pale-brown, loose coarse sand and fine 
gravel in the lower part. . 

Dowagiac soils have a moderate available moisture 
capacity and high organic-matter content. They have 
moderate permeability and slow runoff. Use of these soils 
is limited by droughtiness. They are suited to all crops 
grown in the county. 

Representative profile of Dowagiac loam in a culti- 
vated field, 60 feet south and 160 feet west of the north- 
east corner of the NWYANW)4 sce. 18, T. 36 N., R. 6 E.: 


Ap—O to 9 inches, very dark grayish-brown (10YR 3/2) loam; 
weak to moderate, medium, granular structure; fri- 
able; neutral; abrupt, smooth boundary. 

A2—9 to 13 inches, dark-brown (10YR 4/3) loam; weak, me- 
dium, subangular blocky structure; friable; neutral ; 
clear, smooth boundary. 

B2t—13 to 36 inches, dark-brown (7.5YR 4/4) sandy clay 
loam; moderate, medium and coarse, subangular 
blocky structure; firm; few, thin clay films on peds; 
strongly acid; clear, wavy boundary. 

ILB3&B2—36 to 52 inches, brown (10YR 5/3) loamy sand that 
contains discontinuous bands of dark yellowish-brown 
(1OYR 3/4) sandy loam, 1 to 3 inches thick and 4 to 
§ inches apart; weak, medium, subangular blocky 
structure to massive; very friable; strongly acid; 
clear, wavy boundary. 

111C1—52 to 68 inches, yellowish-brown (10X¥R 5/4) coarse 
sand; single grain; loose; medium acid; clear, wavy 
boundary. . 

I11C2—68 to 72 inches, pale-brown (10¥R 6/3) coarse sand 
and fine gravel; single grain; loose; mildly alkaline; 
calcareous. 

The solum ranges from 40 to 60 inches in thickness. The Ap 
horizon is very dark grayish brown or dark brown. The B2t 
horizon ranges from clay loam to gravelly sandy clay loam in 
texture. The B3 horizon ranges from sandy loam to loamy 
sand or sand, and in some areas the sandy loam bands or 
strata are absent from this horizon. The C horizon is coarse 
sand or coarse sand and gravel. 

Dowagise soils are associated with Dickinson, Volinia, and 
Fox soils. They have a lighter colored A horizon and a finer 
textured B horizon than Diekinson soils. They have a thinner, 
dark-colored A horizon than Volinia soils and are deeper over 
sand and gravel than Fox soils. 

Dowagiac loam (0 to 2 percent slopes) (Do}|.—This soil 
occupies outwash plains. 

Included in mapping are small areas of Dowagiac soils 
having slopes of more than 2 percent. These soils gener- 
ally have a thinner and lighter colored surface layer than 
this Dowagiac soil. 

Droughtiness is a limitation for this soil. Most areas 
are used for and are suited to corn, soybeans, and wheat. 
They are also suited to pasture and trees. (Capability 
unit. IIs-2) 


Edwards Series 


The Edwards series consists of black, very poorly 
drained organic soils in depressional areas of the uplands, 
outwash areas, and lakebeds. These soils formed under 
swamp vegetation in deposits of partially decomposed 
organic material over marl. 

In a representative profile, the surface layer is black 
muck about 11 inches thick. Below the surface layer is 
about 15 inches of dark, reddish-brown, friable muck that 


contains partially decomposed woody fragments and 
other plant remains. The underlying mineral material, to 
a depth of 60 inches, is gray mar] that contains some shell 
fragments. . : 

Edwards soils have a high available moisture capacity 
and very high organic-matter content. Permeability 1s 
moderately rapid in the organic layers and_ variable in 
the underlying marl. Runoff is very slow. Wetness is a 
severe limitation. If wetness is controlled, these soils are 
suited to all crops commonly grown in the county. | 

Representative profile of Edwards muck in a cultivated 
field, 50 fect. east of the northwest corner of the SW%4 
sec. 38, T. 38 N., R. 6 E.: 

Oa1—0 to 11 inches, black (10YR 2/1) muck; moderate, me- 
dium and coarse, granular structure; friable; slightly 
acid; abrupt, smooth boundary. 

Oa2—11 to 26 inches, dark reddish-brown (5YR 2/2) muck; 
weak, medium and coarse, granular structure; fri- 
able; many partially decomposed woody fragments; 
few shell fragments; slightly acid in upper part, be- 
coming alkaline in lower part; abrupt, wavy bound- 


ary. 

IILca—26 to 60 inches, gray (N 5/0) marl: structureless 
(massive) ; friable; few shell fragments; many par- 
tially decomposed remains of grassy plants in upper 
2 inches of marl; moderately alkaline; caleareous. 


The organie deposits range from 12 to 42 inches in thick- 
ness, The Oal horizon ranges from black to very dark brown 
in color, and the Oa2 horizon ranges from black to dark red- 
dish brown. The underlying mar] has a wide range of purity 
and color, and the upper layers of marl contain partially de- 
composed organic fragments. 

Edwards soils are associated with Carlisle, Tawas, and Lin- 
wood soils. They have organic layers that are much thinner 
than those of Carlisle soils. They are underlain by marl, 
whereas Tawas soils are underlain by sand and Linwood soils 
are underlain by loam. 

Edwards muck (0 to 2 percent slopes) (€d).—This soil 
is in depressional areas of the uplands and outwash areas. 

Included in mapping are small areas of Edwards soils 
in which the deposits of organic material are cither 
deeper or more shallow than in this soil. 

Wetness is a severe limitation for this soil. Soil blow- 
ing is a hazard if the soil is dry and bare of vegetation. 
Row crops can be grown each year if fertility and wet- 
ness are controlled. Most areas are used for corn and soy- 
beans. This soil also is suited to truck crops. (Capability 
unit [Vw-3) 


Fox Series 


The Fox series consists of moderately coarse textured 
soils that are moderately deep over loose sand and gravel. 
These soils formed under mixed hardwoods in loamy out- 
wash material. They are nearly level to moderately slop- 
ing and occupy outwash plains and knolls and ridges. 

In a representative profile, the surface layer is dark- 
brown sandy Joam about 9 inches thick. The subsurface 
layer is brown, friable light sandy loam about 4 inches 
thick. The subsoil is about 23 inches thick. The upper 8 
inches is dark yellowish-brown, firm light sandy clay 
loam, the next 14 inches is dark-brown, firm sandy clay 
loam, and the lower 6 inches is dark reddish-brown, firm 
gravelly sandy clay loam. Tongue-like projections of the 
reddish-brown subsoil extend into the underlying 
pale-brown, loose, stratified sand and gravel. 
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Figure 8.—Loose sand and gravel have been removed to shew these 
conical tengues of a Fox sandy loam, 


Fox soils have a moderate available moisture capacity 
and low organic-matter content. They have moderate per- 
meability. Runoff is slow on the nearly level soils and 
rapid on the sloping soils, Droughtiness is a serious lim- 
itation for these soils, and erosion is a hazard on the slop- 
ing soils. Fox soils are suited to all crops commonly 
grown in the county. 

Representative profile of Fox sandy loam, () to 2 per: 
cent slopes, in wt cultivated field, 500 feet oust and 200 
foet north of the soutloyest corner of NW1, see. pL at 
35 N., RT BL: 


Ap—) to 9 inches, dark-brown (10¥R 3/3) sandy loam, light 
brownish gray (10YR 6/2) when dry; weak, medium 
and coarse, granular structure; friable; slightly acid; 
abrupt, smooth boundary. 

A2—8 to 13 inches, brown (10¥R 4/3) light sandy loam; weak, 
medium, granular structure; friable; slightly acid ; 
clear, smooth boundary, 

B1—13 to 16 inches, dark yellowish-brown (10YR 4/4) light 
sandy clay loam; moderate, medium, subangular 
blocky structure; firm: medium acid; clear, wavy 
boundary. 

B2it—16 to 80 inches: dark-brown (7.5¥R 4/4) Sandy ¢lay 
loom; moderate, medium, subangular blocky struc. 
ture; firm; thin elay films on some peds; medium 
told; clear, irregular boundary. 

B22t—30 to 86 inchos, dark reddish-brown (GYR 8/2) gravelly 
sandy clay loam; weak, conrse, snbengular blocky 
structure; firm; slightly ueltd: abrupt, frregulpr 
boundary, 

TIC—36 to 60 inches, pale-brown (10¥R 6/3), stratifed sand 
and gravel; single grain; loose; mildly alkaline; cal- 
careous. 


The solum ranges from 24 to 42 inches in thickness. The Ap 
horizon ranges from very dark grayish brown to dark grayish 
brown in color, The B horizon ranges from sandy clay loam to 
silty clay loam or gravelly clay loam. Gravel content in the 
A and B horizons is communly Jess than 10 percent, except in 
the B22t horizon, which may contain considerably more 
gravel. In places where the lower part of the B horizon con- 
tacts the sand and gravel, there may be a strong illuviated 
horizon of clay and organic matter. This layer normally has 
a darker color than the B horizon above. The underlying IIG 
material varies considerably in proportion of sand and gravel. 

The Fox soils are associated with Oshtemo, Bronson, and 
Dowagiae soils. They have a finer textured B horizon and are 
more shallow to sand and gravel than Oshtemo or Bronson 
soils. They lack the leached loamy sand layer under the B2 
horizon of Dowagiae soils. 

Fox sandy loam, 0) to 2 percent slopes (FoA).—This 
nearly level soil neeurs an outivash plains. Tt has the pro- 
file deseribed us representative for the series. 

Tneluded in mapping are small nreas of Oshtemo loamy 
sand find smull arenas of Fox soils having slopes of more 
thin 2 percent. Also ineluded are some small areas. 
mainly along Solomon Creek, with a seasonal high water 
table. 

Droughtiness is a limitation for this soil. Most areas 
are used for and are suited to corn, soybeans, wheat, and 
grasses and legumes for hay and pasture. (Capability 
unit IITs-2} 

Fox sandy loam, 2 to 6 percent slopes (FoB).—This 
gently sloping soil is in areas around depressions and 
drainageways and on knolls and ridges, 

Included with this soil iu mapping are small areas of 
Oshtemo lonmy sand and Fox fiat In some areas the 
surface lnyer is lighter colored than the one described as 
representative. 

This soil is susceptible to erosion, Runoff is medium. 
Row crops can be grown most of the time if conservation 
practices are used to control erosion. This soil is suited 
to corn, soybeans, small grain, ind grasses and legumes 
for hay and pasture. (Capability unit ITTe-13) 

Fox sandy loam, 6 to 12 percent slopes, eroded 
{FoC2},—T his moderntely sloping soil is on breaks around 
drainngeways and potholes and on knolls and ridges. Its 
profile is similar to that described as representative for' 
the series, except that the surface layer is thinner and 
lighter colored. 

Included in mapping are smut] aves of Oshtemo loumy 
sand jd small areas of Fox soils that have steeper slopes. 

This soil is susceptible to serious erosion, Runoff is 
rapid. Row crops can be grown if conservation practices 
are used to vontrol erosion, This soil is suited to corn. 
soybeans, small grain, and grasses and legumes for hay 
and pasture. Tt also is suited to permanent pasture or 
trees, (Capability unit ITTe-13) 


Gilford Series 


The Gilford series consists of deep, very poorly 
drained, moderately coarse textured soils. These soils oc- 
cupy broad depressional areas of the outwash plains 
along the major drainageways of the county. They 
formed under water-tolerant trees and shrubs in loamy 
outwash muterial underlain by loose sand and gravel. 

In a representative profile, the surface layer is about 
12 inches of black and very dark gray sandy loam. The 
subsoil is nbout 19 inches thick. The upper part is gray, 
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friable sandy loam that contains yellowish-brown mot- 
tles, and the lower part is gray, friable sandy clay loam 
that contains light yellowish-brown mottles. The under- 
lying material is gray, loose sand. 

Gilford soils have medium available moisture capacity 
and high organic-matter content. They have moderately 
rapid permeability and slow runoff. Wetness is a limita- 
tion. Drained areas are suited to most crops commonly 
grown in the county. 

Representative profile of Gilford sandy loam in a culti- 
vated field, 100 feet, west and 1,000 feet south of the 
northeast corner of sec. 6, T. 87 N., R. 6 E.: 


Ap—O to 8 inches, black (10YR 2/1) sandy loam; weak, me- 
dium, granular structure; very friable; neutral; 
abrupt, smooth boundary. 

A1—8 to 12 inches, very dark gray (10YR 3/1) sandy loam; 
weak, medium, subangular blocky structure; friable ; 
neutral; gradual, wavy boundary. 

B21g—12 to 28 inches, gray (LOYR 5/1) sandy loam; common, 
medium, distinct, yellowish-brown (1OYR 5/4} mot- 
tles; moderate, medium, subangular blocky structure ; 
friable; neutral; clear, wavy boundary. 

B22g—28 to 31 inches, gray (10XYR 5/1) sandy clay loam; few, 
medium, distinct, light yellowish-brown (10YR 6/4) 
mottles; moderate, medium, subangular bloeky struc- 
ture; friable; neutral; clear, wavy boundary. 

TIC1g—31 to 38 inches, gray (10¥YR 5/1) loamy sand; com- 
mon, medium, distinct, brown (10YR 5/3) mottles; 
single grain; loose; neutral; clear, wavy boundary. 

IIG2g-—88 to 48 inches, gray (J0YR 6/1) medium sand; com- 
mon, medium, distinct, yellowish-brown (10YR 5/6) 
mottles; single grain; loose; 5 percent fine gravel; 
neutral; clear, wavy boundary. 

II1C8g—48 to 60 inches, gray (10YR 6/1) medium sand ; single 
grain; loose; 2 percent fine gravel; mildly alkaline; 
calcareous. 


The solum ranges from 24 to 44 inches in thickness. The A 
horizon ranges from black to very dark grayish brown in 
color. The B horizon ranges from sandy loam to sandy clay 
loam in the upper part and to sandy clay loam or clay loam in 
the lower part; not more than 10 inches of the material is as 
coarse textured as sandy clay loam or clay loam, The C horizon 
is dominantly gray medium sand but ranges to gravelly sand. 

Gilford soils are associated with the Maumee and Sebewa 
soils. Gilford soils have a finer textured solum than Maumee 
soils and a coarser textured solum than Sebewa soils. 

Gilford sandy loam (0 to 2 percent slopes) (Gf).—This 
soil is in broad, depressional areas of the outwash plains 
along the major drainageways. Its profile is the one de- 
scribed as representative for the series. 

Included in mapping are areas that have thin strata of 
loamy sand in the subsoil. Also included are areas of Gil- 
ford soils that contain thin strata of sandy loam, silt, or 
clay loam in the underlying material. 

Wetness is a limitation for this soil. Tf wetness is con- 
trolled, this soil is suited to all crops commonly grown in 
the county. Most areas are used for corn, soybeans, and 
wheat. (Capability unit IIw-4) 

Gilford mucky sandy loam (0 to 2 percent slopes) 
(Gm)—This soil oceupies slight depressions within the 
broad, depressional arcas of the outwash plains along the 
major drainageways. Its profile is similar to that de- 
scribed as representative for the series, except that the 
upper part of the surface layer is muck and is Jess than 8 
inches thick. 

Included in mapping are areas of Gilford soils that 
have a mucky loamy sand surface layer. 

Wetness is a limitation. If wetness is controlled, this 
soil is suited to all crops commonly grown in the county. 


Most areas are used for corn, soybeans, and wheat. 
(Capability unit TIw-4) 


Gravel Pit 


Gravel pit (Gp) consists of open excavations where the 
soil materials have heen removed to expose the underlying 
sand and gravel. The excavations are of variable depth. 
In areas where the water table is near the surface, the 
pits contain water. 

Gravel pit is typically associated with soils of the Fox 
and Oshtemo series. It has little value for farming. The 
water-filled pits are suited to wildlife and recreation. Dry 
pits with an adequate plant cover provide habitat for 
upland game. (Capability unit VITe-3) 


Haskins Series 


The Haskins series consists of deep, somewhat poorly 
drained, medium-textured soils. These soils are nearly 
level and gently sloping and occupy areas of the glacial 
till plains and areas around lakebeds. 

In a representative profile, the surface layer is dark 
grayish-brown loam about 6 inches thick. The subsurface 
layer is about 4 inches of gray, friable loam that contains 
yellowish-brown mottles. The subsoil is about 29 inches 
thick. The upper 10 inches is grayish-brown, firm clay 
loam that contains yellowish-brown mottiles. The next 10 
inches is yellowish-brown, very firm heavy sandy clay 
loam that contains grayish-brown mottles. The lower part 
is about 9 inches of very firm, dark yellowish-brown light 
silty clay that contains gray mottles. The underlying ma- 
terial is yellowish-brown, firm heavy silty clay loam that 
contains gray mottles. 

Haskins soils have a high available moisture capacity 
and medium or low organic-matter content. They have 
moderate permeability in the upper part and slow perme- 
ability in the lower part. Surface runoff is slow. Use of 
these soils is limited by wetness, and erosion is 2 hazard 
in areas where the soil is gently sloping. Most areas are 
uscd for corn, soybeans, small grain, and grasses and 
leeumes for hay or pasture. 

Representative profile of Haskins loam, 0 to 2 percent 
slopes, in a cultivated field, 500 feet east and 40 feet north 
of the southwest corner of the SW, sec. 25, T. 36 N., 
R. 7 E.: 

Ap—0 to 6 inches, dark grayish-brown (10¥R 4/2) loam, light 
brownish-gray (10YR 6/2) when dry; weak, medium, 
granular structure; friable; slightly acid; abrupt, 
smooth boundary. 

A2e-—6 to 10 inches, gray (10YR 5/1) loam; few, fine, dis- 
tinct, yellowish-brown (10%R 5/4) mottles; weak, fine 
and medium, granular structure; friable; few iron- 
manganese conerctions; slightly acid; clear, smooth 
boundary. 

B21ltg—10 to 20 inches, grayish-brown (2.5Y 5/2) clay loam; 
common, fine, distinct, yellowish-brown (10¥R 5/8) 
mottles; moderate, fine and medium, subangular 
blocky structure; flrm; few iron-manganese concre- 
tions; thin, discontinuous clay films on some peds ; 
medium acid; clear, smooth boundary. 

B22t—20 to 30 inches, yellowish-brown (1OYR 5/8) heavy 
sandy clay loam; many, medium, distinct, grayish- 
brown (2.5Y 5/2) mottles; moderate, medium, sub- 
angular blocky structure; very firm ; thick, dark-gray 
(N 4/0) clay films on most peds; few iron-manganese 
coneretions; 2 percent fine gravel; strongly acid ; 
clear, wavy boundary. 
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IIB23t—30 to 39 inehes, dark yellowish-brown (10¥R 4/4) 
light silty clay; many, coarse, distinct, gray (1OYR 
5/1) mottles; moderate, fine to medium, angular 
blocky structure; very firm: thick, dark-gray (N 4/0) 
clay films on most peds; neutral; clear, wavy bound- 


ary. 

IIC—39 to 60 inches, yellowish-brown (10YR 5/6) heavy silty 
clay loam; many, coarse, distinct, gray (1OYR 5/1) 
mottles; massive; firm; many, small, white (10YK 
8/1) lime nodules; mildly alkaline; calcareous. 


The solum ranges from 24 to 48 inches in thickness. The 
loamy drift is variable in thickness over short distances; its 
thickness ranges from 19 to 42 inches. Pockets and thin strata 
of sand and gravel are common throughout the solum. The 
Ap horizon ranges from dark grayish brown (10YR 4/2) to 
dark brown (10YR 3/3) in color. The B2 horizon is sandy clay 
loam, clay loam, or silty clay loam. The IIB horizon ranges 
from 4 to 12 inches in thickness and is clay loam, silty clay 
loam, or silty clay. Tle IIC horizon ranges from silty clay 
loam to clay, 

The Haskins soils are associated with the Blount, Crosby, 
and Anbbeenaubbee soils. They have coarser textured upper 
horizons than Blount soils and are finer textured in the lower 
part of the B horizon and in the C horizon than Crosby soils. 
They are finer textured throughout the profile than Aubbeen- 
aubbee soils. 

Haskins loam, 0 to 2 percent slopes (HaA).—This nearly 
level soil occupies areas and smal] drainageways of the 
glacial till plain and around lakebeds. Its profile is the 
one described as representative for the series. 

Included in mapping are small areas of Blount silt 
loam and Rawson loam. Also included are areas of Has- 
kins soils that have a surface layer of sandy loam. 

Wetness is a limitation for this soil. Row crops can be 
grown most of the time if soil tilth is maintained. If ade- 
quately drained, this soil is suited to corn, soybeans, small 
grain, and grasses and legumes for hay or pasture. 
(Capability unit IIw-2) 

Haskins loam, 2 to 4 percent slopes {HaB).—This gently 
sloping soil is in areas of the glacial till plains and 
around lakebeds. Its profile is similar to that described 
as representative for the series, except that the surface 
layer is slightly thinner and is lighter colored. 

Included in mapping are small areas of Rawson loam. 
Also included are areas of Haskins soils where the tex- 
ture of the surface layer is sandy loam. 

Wetness is a limitation, and erosion is a hazard on this 
soil. Erosion can be controlled by use of suitable con- 
servation practices. If adequately drained and fertilized, 
this soil is suited to corn, soybeans, small grain, and 
feta) and legumes for hay or pasture. (Capability unit 
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Homer Series 


The Homer series consists of somewhat poorly drained, 
medium-textured soils. These soils are nearly level and 
occupy outwash plains along the major streams of the 
county. They formed under mixed hardwoods in loamy 
outwash and are moderately deep over loose sand and 
gravel. 

In a representative profile, the surface layer is dark- 
brown loam about 7 inches thick. The subsurface layer is 
grayish-brown, friable loam that contains yellowish- 
brown mottles and is about 3 inches thick. The subsoil is 
about 21 inches thick. The upper 4 inches is grayish- 
brown, friable sandy loam that contains yellowish-brown 
mottles. The next 13 inches is yellowish-brown, firm 


sandy clay loam that contains strong-brown mottles. The 
lower part is 4 inches of dark-brown, friable sandy loam 
that contains grayish-brown mottles. The underlying ma- 
terial is grayish-brown, loose, stratified gravel and sand. 
Homer soils have a moderate available moisture capac- 
ity and moderate or low organic-matter content. They 
have moderately slow permeability, and surface runoff 1s 
slow. Wetness is a limitation. Drained areas are suited to 
most crops commonly grown in the county. ; 
Representative proftle of TIomer loam in a cultivated 
field, 350 feet east and 20 feet south of the northwest 
corner of the SW14SWY, see. 1, T. 385 N., R. 7 E.: 


Ap—0 to 7 inches, dark-brown (1OYR 3/3) loam, light brown- 
ish gray (10YR 6/2) when dry; weak, medium and 
coarse, granular structure; friable; slightly acid; 
abrupt, smooth boundary. 

A2—7 to 10 inches, grayish-brown (10YR 5/2) light loam; 
common, fine, distinct, yellowish-brown (10YR 5/4) 
mottles; weak, medium, granular structure; friable ; 
about 5 percent fine gravel; slightly acid; clear, wavy 
boundary. 

Big—10 to 14 inches, grayish-brown (10YR 5/2) heavy sandy 
loam; many, medium, distinct, yellowish-brown 
{10YR 5/6) mottles; weak, medium, subangular 
blocky structure; friable; about 10 percent fine 
gravel; medium acid; clear, wavy boundary. 

B2t—14 to 27 inches, yellowish-brown (10¥R 5/4) sandy clay 
loam; many, coarse, distinct, grayish-brown (10YR 
5/2) mottles and few, fine, distinct, strong-brown 
(7.5YR 5/6) mottles; moderate, medium and coarse, 
subangular blocky structure; firm; thin, patchy clay 
films on most peds; few iron and manganese concre- 
tions; about 10 percent fine gravel; medium acid; 
clear, irregular boundary. 

B8—27 to 31 inches, dark-brown (10YR 4/3) sandy loam; few, 
fine, distinct, grayish-brown (10YR 5/2) mottles; 
very weak, medium, subangular blocky structure ; fri- 
able; about 15 percent medium gravel; neutral: 
abrupt, irregular boundary. 

JIC—8l to 60 inches, grayish-brown (1OYR 5/2), stratified 
gravel and sand; single grain; Ioose; mildly alkaline; 
ealcareous. 


The solum ranges from 24 to 40 inches in thickness. The Ap 
horizon is dark grayish brown or dark brown. The B horizon 
ranges from gravelly sandy loam to clay loam and contains 
from about 5 to 15 percent gravel. 

Homer soils are associated with the Brady, Whitaker, and 
Tedrow soils. They have a finer textured B horizon than Brady 
soils and contain more sand and gravel in the B and C hori- 
zons than Whitaker soils. They have a finer textured solum 
and more gravel in the C horizon than Tedrow soils. 

Homer loam (0 to 2 percent slopes) (Ho}.—This soil 
occupies outwash plains and valley trains. 

Included in mapping are small areas of Sebewa loam. 
Also included are some areas of Homer soils that have a 
surface layer of sandy loam. . : 

Wetness is a limitation. If wetness is controlled, this 
soil is suited to all crops commonly grown in the county. 
(Capability unit [Iw-6) 


Linwood Series 


The Linwood series consists of black, very poorly 
drained, organic soils. These soils oceupy depressional 
areas of the uplands, outwash plains, and lakebeds. They 
developed under swamp vegetation in deposits of par- 
tially decomposed organic material over loamy mineral 
material. 

In a representative profile, the surface layer is black 
muck about 9 inches thick. Below the surface layer is 
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about 13 inches of black, friable muck that contains par- 
tially decomposed woody fragments. The underlying ma- 
terial is about 6 inches of grav silty clay loam over about 
8 inches of light olive-gray fine sandy loam, Below this 
is ight brownish-gray loam that extends to a depth of 
60 inches or more. 

Linwood soils have a high available moisture capacity 
and very high organie-matter content. Permeability is 
moderately rapid in the organic material and moderate 
in the loamy mincral material. Runoff is very slow. If 
wetness is controlled, these soils are suited to row crops. 

Representative profile of Linwood muck in a cultivated 
field, 50 feet west and 500 feet north of the southeast 
corner of sec. 26, T. 35 N., R. 4 E.: 


Oal—0 to 9 inches, black (10YR 2/1) muck; fine, granular 
structure; friable; few sand grains; slightly acid; 
clear, smooth boundary. 

Oa2—9 to 22 inches, black (JOYR 2/1) muck; weak, medium 
and coarse, granular structure; friable; few partially 
decomposed woody fragments; few sand grains; neu- 
tral; abrupt, wavy boundary. 

IIC1g—22 to 28 inches, gray (5Y 5/1) silty clay loam; weak, 
medium, angular blocky structure; firm; neutral; 
abrupt, irregular boundary. 

TIC2g—28 to 86 inches, light olive-gray (5Y 6/2) fine sandy 
loam; very weak, subangular blocky structure; fri- 
able; neutral; abrupt, irregular boundary. 

TIC3g—36 to 60 inches, light brownish-gray (2.5¥ 6/2) loam; 
many, medium, distinct, yellowish-brown (10YR 5/4) 
mottles; structureless (massive); friable; few iron- 
manganese concretions; few yellawish-red (SYR 5/8) 
iron stains; neutra! in upper part, mildly alkaline and 
calcareous below depth of 40 inches. 


The organic deposits range from 12 to 42 inches in thickness. 
The Oal horizon ranges from black to very dark brown. The 
Oa2 horizon ranges from black to dark yellowish brown and 
dark reddish brown. The underlying mineral horizon ranges 
from sandy loam to silty clay loam. In some areas there are 
thin strata of silty or sandy material in the lower organic layer. 

Linwood soils are associated with Tawas. Edwards, and 
Carlisle soils. They are underlain at a depth of 12 to 42 inches 
by loamy mineral material, whereas Tawas soils are under- 
Jain by sandy mineral material and Edwards soils by marl. 
The organic layer is thinner in Linwood soils than in Car- 
lisle soils. 

Linwood muck (0 to 2 percent slopes) (Lm).—This soil 
occupies depressional areas of the uplands. outwash 
plains, and lakebeds. 

Tneluded in mapping are small areas of Carlisle soils. 
Also included are some areas where the muck is under- 
lain by silty clay or clay. 

Wetness is a severe limitation for this soil. In areas 
where the soil is dry and bare of vegetation, soil blowing 
is a hazard. Row crops can be grown each year if wetness 
is controlled. Most areas are used for corn and soybeans. 
This sot! also is suited to truck crops. (Capability unit 
IIw-10) ‘ 


Made Land 


Made land (Ma} consists of areas where the soil profile 
has been disturbed and no series is recognizable. The 
areas have been leveled or filled with carth or trash and 
may consist of any combination of sand, silt, clayey mate- 
rial, and trash. , 

The suitability of this land type for farming is vari- 
able. Many areas are used for urban development. The 
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suitability for such uses depends on the nature of the fill 
material and the stability of the underlying strata. 
(Capability unit VITe-3) 


Marsh 


Marsh (0 to 2 percent slopes) {Mh} consists of areas cov- 
ered by shallow water most of the time. These areas oc- 
eur around the edges of deep bodies of water and in un- 
drained depressions. The material under the water is 
variable and consists of muck and peat, silt and clay, or 
sand and gravel. Some of these areas are bare of vegeta- 
tion. Other arcas have cattails, reeds, and water-tolerant 
shrubs and trees. During most summers, some of these 
areas are dry for short periods of time. They have little 
value for cropland, pasture, or forestry. They are suited 
to, and are important as, wildlife habitat. (Capability 
unit VITIw-1) 


Maumee Series 


The Maumee series consists of deep, very poorly 
drained, coarse-textured soils. These soils occupy broad, 
depressional areas of the sandy outwash plains. They 
formed under marsh grasses and water-tolerant trees and 
shrubs in sandy outwash material. : 

In a representative profile, the surface layer is about 
14 inches of black and very dark brown loamy fine sand. 
The subsoil is about 22 inches of gray, friable loamy sand 
that contains vellowish-brown mottles. Discontimuous 
layers of sandy loam, 1 to 3 inches thick, occur in the 
lower part of the subsoil. The underlying material is 
gray, loose sand. : ; . 

Maumec soils have a low available moisture capacity 
and high organic-matter content. They have rapid perme- 
ability and very slow runoff. Wetness is a limitation. 
Drained areas are suited to most crops commonly grown 
in the county. ; 

Representative profile of Maumee loamy fine sand in a 
cultivated field, 500 feet south and 30 feet west of the 
northeast corner of the NE1, sec. 22, T. 38 N., R.5 H.: 


Ap-—0 to 7 inches, black (10¥R 2/1) loamy fine sand; weak, 
medium and coarse, granular structure; very friable; 
slightly acid; clear, smooth boundary. 

A1—7 to 14 inches, very dark brown (10YR 2/2) loamy fine 
sand; weak, medium, granular structure; friable ; 
slightly acid; clear, smooth boundary. 

B2g—14 to 36 inches, gray (10YR 6/1) loamy sand; few, 
fine, distinct, yellowish-brown (10YR 5/4) mottles; 
weak, medium and coarse, granular structure; fri- 
able; some material from A horizon appears in old 
root zones in the upper part; some layers of gray 
(10¥R 5/1) sandy loam, 1 to 3 inches thick and 
discontinuous, occur below a depth of 24 inches; 
mainly slightly acid but neutral in lower part; clear, 
wavy boundary. 

Cg—36 to 60 inches, gray (10YR 5/1) sand; single grain; 
loose; mildly alkaline. 


The solum ranges from 30 to 48 inches in thickness. The A 
horizon ranges from black to very dark brown or very dark 
gray in color. Fillings of black loamy fine sand appear in the 
B horizon, and there are layers of gray sandy loam, 1 to 3 
inches thick, below a depth of 24 inches. 

Maumee soils are associated with the Gilford and Sebewa 
soils. They are loamy sand and sand below the surface layer. 
but Gilford and Sebewa soils have a B horizon of sandy 
loam, sandy clay loam, or clay loam and are underlain by 
sand and gravel. 
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Maumee loamy fine sand (0 to 2 percent slopes) 
(Mm).—This soil occupies flats and depressions. 

Included in mapping are small areas of Maumee soils 
that have a thin muck surface layer. Also included are 
areas where the texture is sandy loam. 

Wetness is a limitation. This soil is suited to all crops 
commonly grown in the county if the wetness 1s con- 
trolled. Special blinding around drainage tile is needed 
to keep the sand out of the tile. Most areas are used for 
corn, soybeans, and wheat. (Capability unit IIIw-1) 


Metea Series 


The Metea serics consists of deep, well-drained, coarse- 
textured soils. These soils are nearly level to moderately 
sloping and occupy uplands of the glacial till plains. 
They formed under mixed hardwoods in loamy sand drift 
over loam glacial till. 

In a representative profile, the surface layer is about 
9 inches of very dark grayish-brown loamy fine sand. The 
subsurface layer is about 6 inches of brown, friable loamy 
sand. The subsoil is about 29 inches thick. The upper 10 
inches is yellowish-brown, friable loamy sand, the next 7 
inches is yellowish-brown, firm sandy clay loam, and the 
lower 12 inches is yellowish-brown, friable loam. The 
underlying material consists of brown, friable loam till 
that contains distinct, grayish-brown mottles. 

Metea soils have rapid permeability in the sandy upper 
part and moderate permeability in the lower part. They 
have a moderate available moisture capacity, are low in 
organic-matter content, and have slow surface runoff. 
Droughtiness is a limitation, especially for shallow- 
rooted crops. Metea soils are suited to crops commonly 
grown in the county. 

Representative profile of Metea loamy fine sand, 0 to 6 
percent slopes, in a cultivated field, 400 feet north and 250 
feet west of the southeast corner of the SW14SE1, sec. 1, 
T.35 N.,R.5E.: 


Ap—0 to 9 inches, very dark grayish-brown (10YR 3/2) 
loamy fine sand, light brownish gray (10YR 6/2) when 
dry; very weak, fine and medium, granular struc- 
ture; friable; neutral; abrupt, smooth boundary. 

A2—8 to 15 inches, brown (10YR 5/8) loamy sand; very 
weak, medium, granular structure; friable; slightly 
acid; gradual, wavy boundary. 

B21—15 to 25 inches, yellowish-brown (10YR 5/4) loamy 
sand; very weak, medium, granular structure and 
fine, subangular blocky structure; friable; slightly 
acid; clear, wavy boundary. 

IITB22t-—25 to 32 inches, yellowish-brown (10¥R 5/4) sandy 
clay loam; moderate, medium, subangular blocky 
structure; firm; thin clay films on most peds; slightly 
acid; clear, irregular boundary. 

IIB3—32 to 44 inches, yellowish-brown (10YR 5/4) loam; 
common, medium, faint, brown (10YR 5/3) mattles; 
weak, coarse, subangular blocky structure; friable; 
slightly acid; gradual, irregular boundary. 

TIC—44 to 60 inches, brown (10¥YR 5/3) loam; common, me- 
dium, distinct, grayish-brown (10YR 5/2) mottles; 
massive: friable; few iron-manganese concretions; 
mildly alkaline; calcareous. 


The solum ranges from 36 to 48 inches in thickness. Thick- 
ness of the sandy drift ranges from 20 to 40 inches and is 
variable within short distances. The Ap horizon ranges from 
very dark grayish brown to dark grayish brown or dark 
Yellowish brown in color. The A2 horizon ranges from brown 
to grayish brown. The ITB2 horizon is sandy clay loam or 
clay loam. The C horizon ranges from loam to clay loam or 
silty clay loam. 


Metea soils are associated with the Riddles soils. They 
have coarser textured upper horizons than Riddles soils. 
Metea soils are similar to the Tyner soils in the upper part 
of their profile, but they are underlain by glacial till, where- 
as the Tyner soils are underlain by sand and gravel. 

Metea loamy fine sand, 0 to 6 percent slopes (MnB}.— 
This nearly level and gently sloping soil occupies upland 
positions on the glacial till plains. Té has the profile de- 
scribed as representative for the series. 

Included in mapping are small areas of Aubbeenaubbee 
sandy Joam in drainageways. Also included are areas of 
soils that have a thinner and lighter colored surface layer 
than this soil, and areas where the deposit of sandy drift 
is deeper. 

Droughtiness is a limitation, especially for shallow- 
rooted crops. Soil blowing is a hazard in some areas. This 
soil is suited to corn, soybeans, small grain, and grasses 
a legumes for hay and pasture. (Capability unit TTTs— 
2 : 
Metea loamy fine sand, 6 to 12 percent slopes (MnC}.— 
This moderately sloping soil occupies knolls and narrow 
ridges on the glacial till plain. Its profile is similar to 
that described as representative for the series, except that 
the surface layer is thinner and is lighter colored. 

Included in mapping are small areas having slopes of 
less than 6 percent or more than 12 percent and other 
areas where the loamy sand material is more than 42 
inches deep. 

This soil is susceptible to erosion. Runoff is medium. In 
some locations soil blowing is a hazard. Most areas are 
suited to and used. for such crops as corn, soybeans, small 
grain, and grasses and legumes for hay or pasture. 
(Capability unit TITe-13) 


Miami Series 


The Miami series consists of deep, well-drained, me- 
dium-textured and moderately fine textured soils. These 
soils are gently to strongly sloping and occupy areas of the 
uplands. They formed under mixed hardwoods in medium- 
textured glacial till. 

In a representative profile, the surface layer is about 8 
inches of dark-brown loam, and the subsurface layer is 
about 5 inches of brown friable loam. The subsoil is about 
26 inches thick. The upper 4 inches is yellowish-brown, 
firm light clay loam. The next 10 inches is dark yellowish- 
brown, firm clay loam, and the lower 12 inches is dark- 
brown, firm clay loam. The underlying material, to a 
nee of 60 inches, is brown, friable light clay loam and 
oam, 

Miami soils have a high available moisture capacity 
and low organic-matter content. They have moderate to 
moderately slow permeability. Erosion is a hazard on 
these soils. Miami soils are suited to all crops commonly 
grown in the county. 

Representative profile of Miami loam, 2 to 6 percent 
slopes, eroded, in a cultivated field, 250 feet south and 25 
feet east of the northwest corner of the SWI1ZNW1, sec. 
12, T. 36 N., R.5 E.: 

Ap—0 to 8 inches, dark-brown (10YR 3/3) loam, light brown- 
ish gray (10YR 6/2) when dry; weak, medium, 
granular structure; friable; slightly acid; abrupt, 
smooth boundary. 

A2—8 to 13 inches, brown (10YR 5/3) loam; weak, medium 
and thick, platy structure; friable; slightly acid; 
elear, smooth boundary. 
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Bi—13 to 17 inches, yellowish-brown (10YR 5/4) light clay 
loam; moderate, medium, subangular blocky struc- 
ture; firm; medium acid; clear, wavy boundary. 

B21t—17 to 27 inches, dark yellowish-brown (10¥R 4/4) elay 
loam; moderate, medium and eoarse, subangular 
blocky and angular blocky structure; firm; thin, 
dark-brown (7.5YR 4/4) clay films on peds; strongiy 
acid; gradual, wavy boundary. 

B22t—27 to 39 inches, dark-brown {10YR 4/3) clay loam; 
moderate, medium and coarse, subangular blocky 
structure; firm; thin, dark yellowish-brown (10¥R 
3/4) clay films on peds; few iron and manganese 
eoneretions; malnly medium acid hut becoming neu- 
tral in lower part; abrupt, wavy boundary. 

C—39 to 60 inches, brown (10VR 5/3). coarse light clay loam 
and loam till; massive; friable; mildly alkaline; 
calcareous. 

The solum ranges from 24 to 42 inches in thickness. The A 

‘ horizon ranges from sandy loam to loam in texture, and the 

Ap horizon ranges from dark brown to dark yellowish brown 

in color. The B horizon is sandy clay loam, clay loam, or sllty 

clay loam and ranges from dark brown to yellowish brown 
and dark yellowish brown. The © horizon is loam or light 
clay loam. 

The Miami soils are associated with the Riddles and Raw- 
son soils. They have a thinner B horizon and are not so 
deeply leached as Riddles soils. They are coarser, textured in 
the lower part of the B horizon and in the C horizon than 
Rawson soils. 

Miami loam, 2 to 6 percent slopes, eroded (Mob2}.— 
This gently sloping soil is on kmolls and breaks along de- 
pressions and drainageways of the uplands, It has the 
profile described as representative for the series. 

Included in mapping are small areas of Crosby loam in 
drainngeways. Some nreas of Miami soils that have a 
thicker surface Inyer also are included. Algo, there are 
small included areas of Miami soils haying slopes of more 
than 6 pereent. 

This soil is susceptible to erosion. Runoff is medium. 
Row crops ¢an be grown moat of the time if conservation 
practices are used to control erosion, This soil is used for 
and is suited to corn, soybeans, small grain, and grasses 
and legumes for hay and pasture. (Capability unit I1Te—1) 

Miami loam, 6 to 12 percent slopes, eroded (MoC2}.— 
This moderately sloping soil is on knolls and breaks 
along depressions and drainageways in the uplands. Its 
profile is similar to that deseribed as representative for 
the series, except that the surface layer is thinner and 
has a browner color. 

Included in mapping are small areas of Riddles loam 
and areas of soils that have a clay loam or sandy loam 
surface layer. 

Erosion 1s a hazard on this soil. Runoff is medium or 
rapid. Row crops can be grown frequently if proper con- 
servation practices are applied, This soil is suited to corn, 
soybeans, small grain, and grasses and legumes for hay 
and pasture. (Capability unit T1Te-1) 

Miami loam, to 18 percent slopes, eroded (MoD2).— 
This strongly sloping soil occupies knolls and breaks 
along drainageways and depressions of the uplands. Its 
profile is similar to the one described as representative 
for the series, except that it is not so thick and the sur- 
face layer is thinner and browner in color. 

Included in mapping are small areas of Miami soils 
that have a thicker surface layer and areas of Miami clay 
loam, severely eroded. 

Erosion is # serious hazard on this soil. Runoff is rapid. 
Tf this soil is cultivated, conservation practices are needed 


to control crosion. This soil is suited to hay, pasture, and 
small grain. (Capability unit [Ve—-1) 

Miami clay loam, 6 to 12 percent slopes, severely 
eroded (MrC3).—This moderately sloping soil occupies 
knolls and breaks along depressions and drainageways of 
the uplands, Its profile is similar to that described as rep- 
resentative for the series, except that it is thinner and the 
surface Inyer consists mostly of yellowish-brown clay 
loam. 

Included in mapping are small areas of Miami soils 
having slopes of 12 to 18 percent. 

Frosion 18 a serious hazard on this soil. Runoff is rapid. 
If this soil is cultivated, conservation practices are needed 
to contro] erosion, This soil is suited to hay, pasture, and 
small grain. (Capability unit TVe-1) 

Miami clay loam, 12 to 18 percent slopes, severely 
eroded (Mr03),—This strongly sloping soil occupies breaks 
long drainageways and depressions of the up- 
lands. It has a profife similar to the one described us 
representative for the series, except that it is much thin- 
ner and the surface layer is clay loam. 

Ineluded in mapping are areas of Miami soils that 
have a surface layer of loam. Also included are smull 
nrens of Miami soils that have slopes in excess of 18 per- 
cent. 

Erosion is a serious hazard on this soil. Runoff is rapid. 
Tf this soil is cultivated, conservation practices are needed 
to control erosion. This soil is suited to hay, pasture, and 
woodland. (Capability unit VEe-1) 


Oshtemo Series 


The Oshtemo series consists of deep, somewhat exces- 
sively drained, coarse-textured soils. These soils are on 
outwash plains along the main streams of the county and 
on knolls and ridges of the uplands. They occur through- 
out the county but are more common along the major 
drainageways. They formed under mixed herdwoods in 
sandy outwash or alluvium underlain by sand and gravel. 


Figure $—Miami clay loam, 12 to 18 percent slopes, severely 
eroded, on short slopes in background. 
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In a representative profile, the surface layer is dark- 
brown loamy sand about 10 inches thick. The subsurface 
layer is about 4 inches of brown, very friable loamy sand. 
The subsoil is about 34 inches thick. The upper 5 inches 
is strong-brown, very friable sandy loam. The next 10 
inches is reddish-brown, friable sandy loam. Below this 
is 15 inches of strong-brown, loose heavy loamy fine sand. 
The lower 4 inches is dark-brown, loose loamy sand. The 
underlying material is light yellowish-brown, loose sand 
and gravel. 

Oshtemo soils have a low available moisture capacity 
and low organic-matter content. They have moderately 
rapid permeability and slow runoff. Use of these soils is 
limited by droughtiness. They are suited to corn, soy- 
beans, small grain, grasses and legumes for hay and pas- 
ture, and trees. 

Representative profile of Oshtemo loamy sand, 0 to 2 
pereent slopes, in a cultivated field, 500 fect north and 50 
feet east of the southwest corner of the NEYNEI1, sec. 
32, T. 38 N., R. 6 EL: 


Ap—0 to 10 inches, dark-brown (10¥R 3/3) loamy sand, pale 
brown (10YR 6/3) when dry; weak, medium, gran- 
ular structure; very friable; medium acid; clear, 
smooth houndary. 

A2—10 to 14 inches, brown (7.5YR 5/4) loamy sand; weak, 
thick, platy structure; very friable; medium acid; 
clear, smooth boundary. 

B1—14 to 19 inches, strong-brown (7.5¥R 5/6) sandy loam: 
weak, medium, subangular blocky strueture; very 
friable; medium acid; clear, smooth boundary. 

B2t—19 to 29 inches, reddish-brown (5YR 5/4) sandy loam; 
weak, medium, subangular blocky structure; friable; 
5 pereent gravel; thin clay films on some peds and 
bridging between many sand grains; medium acid; 
clear, wavy boundary. 

B31—29 to 44 inches, strong-brown (7.5YR 5/6) heavy loamy 
fine sand; single grain; loose; 5 percent gravel; 
slightly acid; clear, wavy boundary. 

B32—44 to 48 inches, dark-brown (7.5¥R 4/4) loamy sand; 
single grain; loose; 10 percent gravel; slightly acid; 
clear, irregular boundary. 

IiC—48 to 60 inches, light yellowish-brown (10YR 6/4), 
stratified gravel and sand; single grain; loose; 
mildly alkaline; caleareous. 


The solum ranges from 42 to 70 inches or more in thickness. 
The Ap horizon ranges from very dark grayish brown to dark 
brown in color, and the A horizons range from 12 to 20 
inches in combined thickness. The B horizon is dominantly 
sandy loam but ranges to sandy clay loam. In some areas the 
lower part of the B horizon is loamy sand that contains thin, 
discontinuous bands of sandy loam. The B horizon ranges 
from reddish brown to strong brown or dark brown. The 
amount of gravel in the solum ranges from very little to as 
much as 20 percent in some areas. In some places the solum 
contains considerable amounts of bituminous shale. The C 
horizon ranges from stratified sand and gravel to almost all 
sand. 

The Oshtemo soils are associated with the Fox, Tyner, and 
Bronson soils. They are deeper to loose, calcareous sand and 
gravel than Fox soils and have a coarser textured B horizon. 
Oshtemo soils have a finer textured B horizon than Tyner 
soils. Oshtemo soils lack the light-colored mottles found in 
the B horizon of Bronson goils. 


Oshtemo loamy sand, 0 to 2 percent slopes (OsA).— 
This nearly level soil is on outwash plains along the main 


streams of the county. It has the profile described as rep- 
resentative for the series, 


Included in mapping are small areas of Tyner loamy 
sand. Also included are areas that have caleareous sand 
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and gravel at a depth of less than 42 inches. In some areas 
the texture of the surface layer is sandy loam. In places 
reddish iron stains are in the surface layer. 

Droughtiness is a limitation for this soil. Runoff is 
slow. Most areas are used for corn, soybeans, small grain, 
and grasses and legumes for hay or pasture. If irrigated, 
this soil is suited to all crops commonly grown in the 
county, including special crops. (Capability unit ITTs—-2) 

Oshtemo loamy sand, 2 to 6 percent slopes (OsB).— 
This soil occupics short breaks along drainageways and 
around potholes or on knolls. 

Included in mapping are areas of Tyner loamy sand. 
Some included areas have caleareous sand and gravel at 
a depth of less than 42 inches. In some areas the texture 
of the surface layer is sandy loam. In places reddish iron 
stains are in the surface layer. 

Erosion is a hazard, and droughtiness is a limitation on 
this soil. Runoff is slow or medium. Most areas are used 
for corn, soybeans, small grain, and grasses and legumes 
for hay or pasture. If irrigated, this soil is suited to all 
crops commonly grown in the county, including special 
crops. (Capability unit TITe-18) 

Oshtemo loamy sand, 6 to 12 percent slopes (OsC)— 
This soil occupies breaks along drainageways and around 
potholes or on knolls. It has a profile similar to the one 
described as representative for the series, except that the 
surface layer is lighter colored. 

Included in mapping are small areas of Tyner loamy 
sand and small areas in which there is calcareous sand 
and gravel at a depth of less than 42 inches. In some areas 
the texture of the surface layer is sandy loam. 

Erosion is a hazard, and droughtiness is a limitation 
on this soil. Runoff is moderate. Tf proper conservation 
practices are used, row crops can be grown frequently on 
this soil. Most areas are used for corn, soybeans, small 
grain, and grasses and legumes for hay or pasture. 
(Capability unit ITTe-13) 

Oshtemo loamy sand, 12 to 18 pereent slopes (OsD}.— 
This strongly sloping soil is in areas around potholes and 
on high knolls. Its profile is similar to the one described 
as representative for the series, except that the surface 
layer is slightly thinner and is lighter colored. 

Included in mapping are small areas of Tyner loamy 
sand and areas in which sand and gravel are at a depth 
of less than 42 inches. The surface layer is sandy loam in 
some areas. 

Erosion is a hazard, and droughtiness is a limitation 
on this soil. Runoff is moderate. This soil is suited to 
grasses and legumes for hay or pasture and also to trees. 
If erosion control practices are used, row crops can be 
frequently grown. (Capability unit [Ve-13) 

Oshtemo loamy sand, 18 to 25 percent slopes (OsE).— 
This moderately steep soil is in areas around potholes, 
breaks, and high knolls. Its profile is similar to the one 
described as representative for the series, except that the 
surface layer is thinner and is lighter colored. 

Included in mapping are small areas that have sand 
and gravel at a depth of less than 42 inches and areas 
where slopes are greater than 25 percent. 

Erosion is a hazard on this soil. Runoff is moderate or 
rapid. This soil is suited to hay, pasture, or woodland. 
(Capability unit VIe-3)} 


24 SOIL SURVEY 


Pewamo Series 


The Pewamo series consists of deep, dark-colored, 
poorly drained, moderately fine textured soils. These soils 
oceupy broad depressions and desoagenns® of the glacial 
till plain. They formed under mixed hardwoods in mod- 
erately fine textured glacial til. . 

In a representative profile, the surface Inyer is very 
dark gray silty clay loam about 13 inches thick. 'The subs 
soil is about 36 inches of olive-gray, firm silty clay that 
contains yellowish-brown or brown mottlos, The wnder- 
lying material, to a depth of 60 inches, is olive-brown 
silty clay loam that contains gray mottles, ; 

Poewnmo soils have n high available moisture capacity 
and high organie-matter content, They haye slow perme- 
nbility and slow surface runoff. Use of these soils 18 seri- 
ously limited by wetness. Drained areas are suited to most 
crops commonly grown in the county. - S 

Representative profile of Pewama silty clay loam in a 
cultivated field, GUO feet north and 300 feet onst of the 
southwest. corner of the NWi4,SE1% of sec, 27, T. 36 N., 
ROT ES 

Ap—0 to 9 inches, very dark gray (10YR 3/1) silty clay 
loam, gtayish brown (10YR 5/2) when dry, mod- 
erate, medium and coarse, granular structure ; firm; 
neutral; abrupt, smooth boundary. 

Al—9 to 13 inches, very dark gray (10¥R 3/1) silty clay 
loam; black (10YR 2/1) coatings on peds; moderate, 
flue and medium, subangular blocky structure; firm; 
alightly acid; clear, anicoth boundury. 

R21te—18 to 29 inches, olivewruy (GY 4/2) allty clay; com- 
mon, medium, distinet, yellowish-brown (1OYR 6/4) 
mottles; weak, medium and course, prismatic struc. 
ture breaking to moierate, fine and medium, angular 
blocky; firm; thin, gray (N 5/0) clay films on most 
pedis: few, very dark gray (10YR 3/1) organic stains 
in cracks and on peds; few, dark reddish-brown (SYR 
8/4) lron stains; slightly neld; gradual, wavy bound- 
ary. 

B22te—29 Lo 39 inches, olive-gray (5¥Y 4/2) silty clay; many, 
fine, distinct, brawn (10YR 5/3) mottles; moderate, 
medium, angular blocky structure; firm; thin, gray 
(N 5/0) elay films on some peds; few, dark reddish- 
brown (5¥YR 3/4) iron stains: very dark gray (10YR 
8/1) organic fillings in root channels; neutral: clear, 
wary boundary. 

C—38 to 60 inches, olive-brown (2.5Y 4/4) silty clay loam, 
common, fine, distinct, gray (1OYR 5/1) mottles; 
massive: firm; few, dark reddish-brown (SYR 3/4) 
jron stains on peds; mildly alkaline; calcarcous. 


The solum ranges from 86 to 50 inches in thickness. The Ap 
horizon ranges from black to very dark brown or very dark 
gray. The A horizon ranges from 10 to 15 inches in thickness. 
The B horizon is heavy silty clay loam or silty clay, and the 
C horizon is clay loam or silty clay loam. 

The Pewamo scils are associated with the Brookston and 
Rensselaer soils. They «are finer textured throughout the pro- 
file than Brookston soils. Pewamo soils have a finer textured 
B horizon than Renssclacr soils and are underlain by mod- 
erately fine textured glacial till, whereas those soils are under- 
lain by stratified silt and sand. 


Pewamo silty clay loam (( to % percent slopes) (Fel.— 
This soil occupies broad flats of the glacial ¢ill plain. 

Included in mapping are small areas of the lighter 
colored Blount soil at slightly higher elevations. Also 
included are some areas that have a surface layer of silt 
loam. 

Wetness is the major limitation for this soil. Most areas 
are used for corn, seybeans, and small grains. [f drained, 


this soil is suited to these crops. Undrained areas provide 
wildlife habitat. (Capability unit TIw-1) 


Plainfield Series 


The Plainfield series consists of deep, excessively 
drained, coarse-textured soils that are level to moderately 
sloping and occupy outwash plains and knolls|(fig. 10)} 
These soils formed under mixed hardwoods in sandy out- 
wash material. 

Tn a representative profile, the surface layer is dark- 
brown fine sand about 9 inches thick, The subsurface 
layer is vollowish-brown sand about 4 inches thick. The 
subsoil is dark yellowish-brown and yellowish-brown, 
loose finw sand about 23 inches thick. The underlying ma- 
terial is light yellowiah-brown, loose fine sand. 

Plainfield soil have a very low available moisture 
capacity and low organic-matter content. They have yery 
rapid permeability and slow runoff, Droughtiness is a 
limitation, and these soils are subject to blowing. Thoy 
are used for corn, soybeans, small grain, and grasses and 


Figure 10.—Profile of Plainfield fine sand, 0 to 2 percent slopes, 
showing the dark-brown surface layer. 
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legumes for hay or pasture. If irrigated, they are suited 
to all craps commonly grown in the county, including 
truck crops. They also are suited to pasture and Christ- 
mas trees. 

Representative profile of Plainfield fine sand, 0 to 2 
percent slopes, in a cultivated field, 500 fect cast and 400 
fect north of the southwest corner of sec. 8, T. 88 NL, R. 
6 E.: 


Ap—O to 9 inches, dark-brown (10¥R 3/3) fine sand, pale 
j brown (10¥R 6/3) when dry; very weak, mediutn, 
granular structure; very friable; medium acid: 

abrupt, smooth boundary. 

A2—9 to 13 inches, yellowish-brown (16YR 6/4) fine sand; 
single grain; loose; medium acid; clear, wavy 
boundary. 

B21—I3 to 26 inches, dark yellowish-brown (10YR 4/4) fine 
Sand; very weak, medium, subangular blocky structure 
to single grain; loose; strongly acid; gradual, wavy 
houndary. 

B22-—26 to 36 inches, yellowish-brown (10¥R 5/6) fine saul; 
single grain; loose: strongly acid; gradual, wavy 
boundary. 

C—36 to 60 inches, light yellowish-brown (10YR 6/4) fine 
sand; single groin; loose: about 4 percent gravel: 
slightly acid. 

The selum ranges from 18 to 40 inches in thickness. The 
Ap horizon is dark brown tu dark yellowish brown or dark 
grayish brown in color. The A horizon ranges from 11 to 15 
inches in thickness. The B horizon is yellowish brown or dark 
yellowish brown. The © horizon ranges from strong brown 
to light yellowish brown. 
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Plainfield soils are associated with Chelsea and Tyner soils 
They have a coarser textured B horizon than the Chelsea 
soils and lack the discontinuous, wavy B2 bands of those 
soils, They have a coarser textured solum than Tyner soils. 

Plainfield fine sand, 0 to 2 percent slopes (PIA).— 
This nearly level soil is on broad, sandy outwash plains. 
It has the profile deseribecdl as representative for the 
series. 

Tneluded in mapping are small areas of nearly level 
Chelsea fine sand. Also included are areas of a soil that 
has a surface laver of loamy fine sand. 

Droughtiness is a severe limitation, and soil blowing is 
au hazard on this Plainficld soil. Most areas are used for 
corn, sovbenns. small grain, and grasses and legumes for 
uy or pasture, This soil is suited to trees or pasture (fig. 

Lf irrigated. this soil is suited te all erops common 

Tm the county, ineliding special crops. (Capability unit 
LVs~1) 

Plainfield fine sand, 2 to 6 percent slopes (P\8).—This 
gently sloping soil 1s on sandy outavash plains and on 
knolls and ridges of the uplands. 

Tneluded in mapping are small areas of Chelsea fine 
sand. Also included are areas where the texture of the 
surface layer is loamy fine sand. Small blowouts occur 
in some areas; these are the result of blowing sand. 

Droughtiness is a serious limitation, and soil blowing 
ig a hazard on this soil. Most areas are used for corn, 


Figure I7—Scotch pine planted for Christmas trees on Plainfield fine sand, 0 to 2 percent slopes. 
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soybeans, small grain, and grasses and legumes for hay 
or pasture. This soil is suited to small grain, pasture, and 
woodland. Hf irrigated, this soil is suited to all crops com- 
monly grown in the county, including special crops. 
(Capability unit TVs-1) 

Plainfield fine sand, 6 to 12 percent slopes (PIC}— 
This moderately sloping soil oceupies ridges and knolls 
of the uplands and is along drainageways in the sandy 
outwash plains. Its profile is similar to that deseribed as 
representative for the series, except that the surface layer 
is thinner and lighter colored. 

Included in mapping are small areas on ridgetops 
where slopes are less than 6 percent and some on ridges 
where slopes are more than 12 percent. Also included are 
areas where the texture of the surface layer is loamy fine 
sand. Small blowouts occur in some areas, because of 
blowing sand. 

Droughtiness is a serious limitation, and soil blowing 
is a hazard on this soil. Although this soil is suited to 
small grain, pasture, woodland, and wildlife habitat. all 
crops common in the county are grown on it. (Capability 
unit VIs-1) 


Rawson Series 


The Rawson series consists of deep, well-drained, me- 
dium-textured soils. These soils are nearly level to mod- 
erately sloping and occupy uplands and areas around 
lakebeds. They formed under mixed hardwoods in loamy 
glacial drift over fine textured or moderately fine tex- 
tured glacial till or lakebed sediments. 

In a representative profile, the surface layer is about 9 
inches of dark yellowish-brown loam. The subsurface 
layer is about 4 inches of brown, friable loam. The sub- 
soil is about 21 inches thick. The upper 7 inches is dark- 
brown, firm light clay loam. The next 10 inches is dark- 
brown to reddish-brown, firm clay loam, and the lower 4 
inches is dark grayish-brown, firm heavy clay loam. The 
underlying material is brown, firm clay loam. 

Rawson soils have a high available moisture capacity 
and low or moderate organic-matter content. They have 
moderate permeability in the upper part and slow perme- 
ability in the lower part. Erosion is a hazard on these 
soils. Most areas are used for corn, soybeans, small grain, 
and grasses and legumes for hay or pasture. These soils 
are suited to crops commonly grown in the county. 

Representative profile of Rawson loam, 2 to 6 percent 
slopes, in a cultivated field, 150 feet east and 50 feet south 
of the northwest corner of the NW14 sec. 18, T. 36 N., 
R. 7 E.: 

Ap—0 to 9 inches, dark yellowish-brown (10Y¥R 3/4) loam, 
pale brown (1lOYR 6/3) when dry; weak, medium 
and coarse, granular structure; friable; neutral; 
abrupt, smooth boundary. 

A2—9 to 13 inches, brown (10YR 5/3) light loam; weak, sub- 
angular blocky structure breaking to weak, medium 
and coarse, granular; friable; slightly acid; clear, 
wavy boundary. 

B1i—13 to 20 inches, dark-brown (7.5YR 4/4) light clay loam; 
moderate, medium, subangular blocky structure; 
firm; medium acid; clear, wavy boundary. 

B2t—20 to 30 inches, dark-brown (7.5YR 4/4) to reddish- 
brown (5YR 4/4) clay loam; about 10 percent 
gravel; pebbles are 4 inch in diameter; moderate to 
strong, medium, subangular blocky structure; firm; 
thin, reddish-brown (5YR 4/4) clay films on peds; 
medium acid; clear, wavy boundary. 
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TIB38—80 to 34 inches, dark grayish-brown (10YR 4/2) heavy 
clay loam; weak, coarse, subangular blocky struc- 
_ ture; some manganese and iron concretions; neutral; 
gradual, wavy boundary. 
11C—84 to 60 inches, brown (10YR 5/3) clay loam with very 
pale brown (10YR 7/3) lime coatings; massive; 
firm; mildly alkaline; calearcous. 


The solum ranges from 20 to 42 inches in thickness. The 
A horizon ranges from fine sandy loam to silt loam but com- 
monly is toam, The Ap horizon ranges from dark grayish 
brown to durk brown or dark yellowish brown in color. The 
B borizon ranges from durk brown to dark yellowish brown 
or reddish brown. The B2 horizon is sandy clay or clay loam. 
The C horizon ranges from clay loam to silty clay loam or silty 
clay. 

awaeti soils are associated with the Miami and Riddles 
soils. They have a finer textured C horizon than Miami or 
Riddles soils. 

Rawson loam, 0 to 2 percent slopes (RaA).—-This nearly 
level soil occupies the glacial till plains and areas around 
lakebeds. 

Included in mapping are small areas of Haskins loam. 
Also included are some areas that have fine sandy loam 
surface and subsurface layers and are sandy clay loam in 
the upper part of the subsoil. In some places there are 
thin lenses and pockets of sand and gravel in the subsoil, 
and in some areas the lower part of the subsoil contains 
brown or grayish-brown mottles. 

This soil is used for corn, soybeans, small grain, and 
grasses and legumes for hay and pasture. It is suited to 
all crops commonly grown in the county. (Capability unit 
I-1) 

Rawson loam, 2 to 6 percent slopes (Ra8).—This gently 
sloping soi! occupies the breaks around drainageways and 
slopes on the glacial till plains and areas around lakebeds. 
It has the profile described as representative for the series. 

Included in mapping are small areas of Haskins loam 
and some areas that have fine sandy loam or silt loam 
surface and subsurface layers. In some places there are 
lenses and pockets of sand and gravel in the subsoil. Also 
ineluded are areas of soils that. have a silty clay loam or 
silty clay subsoil. 

This soil is susceptible to erosion. Runoff is medium. If 
erosion is controlled, row crops can be grown most of the 
time. This soil is used for and is suited to corn, soybeans, 
small grain, and grasses and legumes for hay and pas- 
ture. (Capability unit [le-1) 

Rawson loam, 6 to 12 percent slopes, eroded (RaC2).— 
This moderately sloping soil occupies breaks around 
drainageways and knolls of the glacial till plains and areas 
around lakebeds. Its profile is similar to the one described 
as representative for the series, except that the surface 
layer is thinner and lighter colored and depth to the 
underlying material ranges from 24 to 30 inches. 

Erosion is a hazard on this soil. Runoff is medium. If 
conservation practices are applied, this soil can be used 
for row crops and is suited to corn, soybeans, small grain, 
and grasses and legumes for hay and pasture. (Capabil- 
ity unit ITTe-1) 


Rensselaer Series 


The Rensselaer series consists of deep, poorly drained, 
medium-textured soils. These soils are in depressions of 
the uplands and outwash plains. They formed under 
swamp grasses and mixed hardwoods in medium-textured 
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and moderately coarse textured material that was depos- 
ited by water in shallow lakes and stream backwater 
areas. 

In a representative profile, the surface layer is very 
dark gray silt loam about 14 inches thick. The subsoil is 
about 26 inches thick. The upper part is olive-gray, firm 
clay loam that contains light olive-brown mottles. The 
lower part is light olive-brown, friable loamy very fine 
sand that contains olive-gray mottles. The underlying 
material is olive-gray, friable, stratified fine sand and 
coarse silt. 

Rensselaer soils have a high available moisture capac- 
ity and high organic-matter content. They have moder- 
ately slow permeability and slow runoff. Wetness is a 
limitation. Drained areas arc suited to most crops com- 
monly grown in the county. 

Representative profile of Rensselaer silt loam in a culti- 
vated field, 300 feet south and 220 feet west of the north- 
east corner of the SEAN, sec. 34, T. 85 N., BR. 5 E.: 


Ap—0 to 9 inches, very dark gray (10YR 8/1) silt loam, dark 
gray (10YR 4/1) when dry; moderate, fine and me- 
dium, granular structure; friable; neutral; abrupt, 
smooth boundary. 

A1—9 to 14 inches, very dark gray (10YR 3/1) silt loam : 
weak, fine, subangular blocky structure; friable; 
neutral; clear, smooth boundary. 

B21tg—14 to 20 inches, olive-gray (5Y 5/2) clay loam; com- 
mon, fine, distinct, Hght olive-brown (2.5¥ 5/6) 
mottles; moderate, fine and medium, angular blocky 
structure; firm; neutral; thin, dark-gray (10YR 4/1) 
clay films on most peds; few yellowish-brown (10YR 
5/8) iron stains;.clear, wavy boundary. 

B22tg—20 to 29 inches, olive-gray (5Y 5/2) light clay loam; 
common, fine, distinct, light olive-brown (2.5Y 5/6) 
mnottles; moderate, fine and medium, subangular 
blocky structure; firm; thin, discontinuous, dark- 
gray (10YR 4/1) clay films on some peds; few 
yellowish-brown (10YR 5/8) iron stains: neutral; 
abrupt, irregular boundary. 

B3-—29 to 40 inches, light olive-brown (2.5Y 5/4) loamy very 
fine sand; common, medium, distinct, olive-gray (S¥ 
5/2} mottles; weak, medium and coarse, subangular 
blocky structure; friable; neutral; clear, irregular 
boundary. 

Cg—40 to 60 inches, olive-gray (5¥ 5/2), stratified fine sand 
and coarse silt; common, medium, distinct, olive (5Y 
5/4) mottles; massive; friable: mildly alkaline; cal- 
careous. 


The solum ranges from 86 to 50 inches in thickness. The A 
horizon ranges from very dark brown to very dark gray or 
very dark grayish brown, The B2 horizon is dominantly clay 
loam but ranges from loam and sandy clay loam to silty clay 
loam. The GC horizon, over short distances, varies in thick- 
ness and sequence of layers of fine sand and silt. 

Rensselaer soils are associated with the Brookston, Sebewa, 
and Pewamo soils. They are underlain by sand and silt, 
whereas Brookston soils are underlain by loam glacial till, 


and Sebewa soils are underlain by sand and gravel. Rensse- * 


laer soils are finer textured throughout the profile than Pe- 
Wamo soils. 

Rensselaer silt loam (0 to 2-percent slopes) (Re).—This 
soil occupies depressional areas of the uplands and out- 
wash plains. 

Included in mapping are small areas of Whitaker and 
Sebewa soils. Also included are areas that contain thin 
strata of gravel, sand, and clay in the lower part of the 
subsoil and in the underlying material. 

Wetness is a limitation for this soil. If wetness is con- 
trolled, this soil is suited to all cultivated crops commonly 
grown in the county.,Most areas are used for corn, soy- 
beans, and wheat. (Capability unt [Iw-1) 
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The Riddles series consists of deep, well-drained, mod- 
crately coarse textured and medium-textured soils. These 
soils are nearly level to steep and are on uplands. They 
formed under mixed hardwoods in glacial drift over me- 
dium-textured glacial till. 

In a representative profile, the surface layer is dark 
grayish-brown sandy loam about 8 inches thick. The sub- 
surtace layer is about 6 inches of brown, friable sandy 
loam. The subsoil is about 50 inches of dark-brown, 
brown, and dark yellowish-brown, firm clay loam and 
sandy clay loam. The underlying material, to a depth of 
about 70 inches, is brown, friable loam. 

Riddles soils have a medium or high available moisture 
capacity and low or moderate organic-matter content. 
They have moderate permeability and slow to rapid run- 
off. Erosion is a hazard on the sloping soils. Riddles soils 
are suited to crops commonly grown in the county. 

Representative profile of Riddles sandy loam, 2 to 6. 
percent slopes, in a cultivated field, 250 feet north and 20 
fect east of the southwest corner of the NW14NW1, sec. 
20, T. 36 N., R.7 E.: 


Ap—0 to § inches, dark grayish-brown (10YR 4/2) sandy 
loam, brown (10YR 4/3) when dry; weak, medium, 
granular structure; friable; about 2 percent gravel; 
neutral; abrupt, smooth boundary. 

A2—S to 14 inches, brown (10YR 5/3) sandy loam; weak, 

medium and thick, platy structure breaking to weak, 

medium, subangular blocky; friable; neutral; clear, 
smooth boundary. 

to 17 inches, yellowish-brown (10YR 5/4) loam; 

weak, medium, subangular blocky structure; friable 

to slightly firm; about 5 percent gravel; neutral; 
clear, smooth boundary. 

B21t—17 to 28 inches, dark-brown (7.5YR 4/4) sandy clay 
loam: moderate, medium, subangular blocky struc- 
ture; firm; thin clay films of reddish brown (5YR 
4/4) on most peds; about 10 percent gravel; medium 
acid; gradual, wavy boundary. 

IIB22t—28 to 50 inches, brown (7.5YR 5/4) clay loam: mod- 
erate, medium, subangular blocky structure; firm; 
thin clay films of dark brown (7.5YR 4/4) on most 
peds; medium acid; gradual, wavy boundary. 

IIB3—50 to 64 inches, dark yellowish-brown (10YR 4/4) light 
clay loam; weak, medium, subangular blocky struc- 
ture; friable to slightly firm; few iron and manga- 
nese concretions; few strong-brown (7.5YR 5/8) iron 
stains; mainly slightly acid but neutral in the lower 
part: clear, wavy boundary. 

TIC—64 to 72 inches, brown (10YR 5/3) loam till; massive; 
friable; mildly alkaline; caleareous. 


Bi—l4 


The solum ranges from 42 to 72 inches in thickness. The 
A borizon runges from sandy loam to loam in texture, and 
the Ap horizon ranges from dark brown to dark grayish 
brown in color. The B horizon has textures of loam, clay 
loam. and sandy clay loam. The C horizon ranges from loam 
to light clay loam. In some areas there are pockets and strata 
of sandy and gravelly material in the B horizon and C hori- 
zon. 

The Riddles soils are associated with the Miami, Rawson, 
and Metea soils. They have a thicker B horizon and are more 
deeply leached than Miami soils. They have a coarser tex- 
tured © horizon than Rawson soils. Riddles soils are finer 
textured in the upper part of the B horizon and are more 
deeply leached than Metea soils. 


Riddles sandy loam, 0 to 2 percent slopes (RsA} —This 
nearly level sot! occupies ridgetops and broad flats of the 
uplands. 

Included in mapping are small areas of steeper soils 
that have a surface layer that is thicker than that of nor- 
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mal Riddles soils. Also included are some small areas of 
Crosby Joam in drainageways. 

Droughtiness is a limitation for this soil during ex- 
tended drv periods. Runoff is slow. This soil is suited to 
corn, soybeans, small grain. and erasses and legumes for 
hay and pasture. (Capability unit TTs-3) 

Riddles sandy loam, 2 to 6 percent slopes (Rs8).— 
This gently sloping soil is on knolls and breaks along 
drainageways and depressions of the uplands. It has the 
profile “described as representative for the series. 

Included in mapping are small areas of Crosby loam. 
Also included are some areas of Miami sandy Joam and 
areas where the surface layer is only moderately thick. 

This soil is susceptible to erosion. Runoff is medium. 
Rew crops can be grown most of the time if conservation 
practices are used to control crosion, This soil is used for 
and is suited to corn, soybeans, small grain, and grasses 
and legumes for hay and pasture. (Capability unit [fe- 5) 

Riddles sandy loam, 6 to 12 percent slopes (RsC),— 
This moderately sloping soil occupies knolls and breaks 
along drainageways and depressions in the uplands. Its 
profile is similar to that described as representative for 
the series, except that in some areas the surface layer is 
lighter colored. 

“Included in mapping are small areas of soils that have 
a very thick surface layer. 

This soil is susceptible to erosion. Runoff is medium. If 
proper conservation practices are applied, this soil can 
be used frequently for row crops. Most areas are suited to 
and used for such crops as corn, soybeans, small grain, 
and grasses and legumes for hay and pasture. (Capabil- 
ity unit ITIe— —5) 

Riddles sandy loam, 12 to 18 percent slopes, eroded 
(RsD2}.—This strongly sloping soil is on breaks and knolls 
along depressions ‘and dr aimageways of the uplands. Tts 
profile is similar to that deseribed as representative for 
the series, except that the surface layer is lighter colored 
and thinner. 

Included in mapping are small areas that are only 
slightly eroded and where nearly all the original surface 
layer remains. Also included are small areas of soils hav- 
ing slopes of more than 18 percent. 

ro rosion is a hazard on this soil. Runoff is rapid. This 
soil is suited to grasses. forage legumes. and woodland. 
(Capability unit TV e- 5) 

Riddles sandy loam, 18 to 25 percent slopes, eroded 
{RsE2)—This moderately steep soil is nround depressions 
and drainageways. The profile is similar to that described 
as representative for the series, except that the surface 
layer is thinner and lighter in color. 

Included in mapping are some areas of soils having 
slopes of more than 25 percent. Also included are some 
areas, particularly those in woodland, that are not 
eroded. 

Erosion js a serious hazard on this soil. Surface runoff 
is rapid. ‘This soil is suited to hav, pasture, or woodland. 
(Capability unit VIe-1) 

Riddles loam, 0 to 2 percent slopes (RtA).—This nearly 
level soil occupies flats on the uplands. Its profile is sim1- 
lar to that described as representative for the series, ex- 
cept that the surface layer is Joam and the upper part of 
the subsoil is clay loam. 

Included in mapping 


are small areas of Crosby soils 
and Miami soils. 


This soil can be used for row crops most of the time. 
It is used for and is suited to corn, soybeans, small grain, 
and grasses and legumes for hay and pasture. (Capabil- 
ity unit 1-1) 

Riddles loam, 2 to 6 percent slopes, eroded (Rt82).— 
This gently sloping soil is on knolls and breaks along 
depressions and drainageways of the uplands, The pro- 
file is similar to that described as representative for the 
series, except that the surface layer is loam and is about 
3 inches thinner. 

Included in mapping are small areas that are not 
eroded and that have a thick surface laver. Small areas 
of Crosby and Miami soils also are included. 

Erosion is a hazard on this sotl. Runoff is slow or me- 
dium. Tf adequate conservation practices are used to con- 
trol erosion, row crops can be grown most of the time. 
This soil is suited to corn, soybeans, small grain, and 
grasses and legumes for hay and pasture. (Capability 
unit TTe-1) 

Riddles loam, 6 to 12 percent slopes, eroded (RtC2).— 
This moderately sloping soil occupies knolls and breaks 
along drainageways of the uplands. The profile is simi- 
lar to that described as representative for the series, 
except that the surface layer is loam and is thinner. The 
plow layer consists of a mixture of the original surface 
layer and some of the brownish subsoil. 

Included in mapping are small areas that are not 
eroded and that have a thick surface layer. Also included 
are small areas of Miami loam and small areas that. are 
severely eroded. 

Erosion is a hazard on this soil. Runoff is medium. 
This soil can be used for row crops if the proper con- 
servation practices are applied. This soil is suited to corn, 
sovbeans. small grain, and grasses and leguines for hay 
and pasture. (Capability unit Le 1) 


Sebewa Series 


The Sebewa series consists of poorly drained, medium- 
textured soils in broad, depressional areas of outwash 
plains along main drainageways. These soils formed 
under mixed hardwood forest in loamy outwash. They 
are moderately deep over loose sand and gravel. 

In a representative profile, the surface layer is black 
and very dark gray loam about 12 inches thick. The sub- 
soil is gray and gerayish-brown firm clay loam that is 
about 24 inches thiek and contains yellowish-brown mot- 


tles. The underlying material is gray, loose sand and 
gravel. 


Sebewa soils have moderate available moisture capacity 
and are high in or@anic-matter content. Permeability 18 
moderately “slow, and runoff is slow. Wetness is a limita- 
tion, but drained areas are suited to most crops commonly 
grown in the county. 

Representative profile of Sebewa loam in a cultivated 
field, 40 foet south and 400 feet east of the northwest 
corner of sec. 80, T. 36 N.. R. 7 E.: 

Ap—O toe 7 inches, black (10YR 2/1) loam: moderate, me- 
dium, granular structure; friable; neutral; nbrupt, 
smooth boundary, 


AI—7 to 12 inches, very dark gray (10¥R 3/1) loam: mod- 
erate, medium and coarse, granular structure; fri- 
able; slightly acid; clear, smooth boundary. 

B21ty—12 to 25 inches, gray (1O0YR 5/1) clay loam: few, fine, 
distinct, yellowish-brown (10YR 5/6} mottles; mod- 
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erate, medium, subangular blocky structure; firm; 
thin, dark-gray (10YR 4/1) clay films on most ped 
faces; slightly acid; clear, wavy boundary. 

B22tg—25 to 36 inches, grayish-brown (2.5Y 5/2) clay loam; 
few, fine, distinct, yellowish-brown (10¥R 5/6) mot- 
tles; moderate, medium, subangular structure; firm; 
thin, dark-gray (10YR 4/1) clay films on many ped 
faces; slightly acid; abrupt. wavy boundary. 

TIiCg--36 to 60 inches, gray (10¥R 6/1) coarse sand and 
gravel; single grain; loose; mildly alkaline; eal- 
careous. 

The solum ranges from 24 to 40 inches in thickness. The A 
horizon ranges from black to very dark brown or very dark 
gray in color and from sandy loam to loam or silt loam in 
texture. The B horizon ranges from gravelly clay loam to clay 
loam. The C horizon is coarse sand and gravel; the amount 
of gravel is variahle. 

Sebewa soils are associated with Gilford, Maumee, and 
Rensselaer soils, They have a finer textured B horizon than 
Gilford soils. They have a finer textured solum and contain 
more gravel in the C horizon than Maumee soils. Sebewa soils 
contain more gravel and Jess silt in the C horizon than Rens- 
selaer soils. 


Sebewa loam (0 to 2 percent slopes) (Se)—This soil 
occupies broad, depressional areas of outwash plains 
along main drainageways. 

Included in mapping are small areas of Homer loam 
and Rensselaer silt loam. In some of the included areas, 
the underlying material contains thin strata of loam, silt 
loam, or clay loam. 

Wetness is a limitation for this soil. If wetness is con- 
trolled, this soil is suited to most. of the crops common in 
the county. Most areas are used for corn, soybeans, and 
wheat. (Capability unit [Iw—-4) 


Shoals Series 


The Shoals series consists of deep, somewhat poorly 

drained, medium-textured soils on bottom lands. These 
soils formed under mixed hardwoods in medium-textured 
and coarse-textured alluvial material that washed from 
the uplands or outwash areas and was deposited by 
streams. 
_ Ina representative profile, the surface layer is about 9 
inches of dark-brown heavy loam. The subsoil is about 
21 inches of grayish-brown, friable silt loam that con- 
tains dark-brown or yellowish-brown mottles. The under- 
lying material extends to a depth of 60 inches. It is gray 
fine sandy loam in the upper part and light brownish- 
gray, stratified silt loam, loam, and fine sandy loam in the 
lower part. 

Shoals soils have a high available moisture capacity 
and low organic-matter content. These soils have mod- 
erate permeability und slow surface runoff. Wetness is 
a limitation, and seasonal flooding is a hazard. Tf wetness 
is controlled, these soils are suited to corn and soybeans. 
They can also be used for pasture and hay crops. 

Representative profile of Shoals loam in a cultivated 
field, 500 feet west and 150 feet north of the southeast 
corner of the SW1I4SE1,4 sec. 15, T. 36 N., R. 4 E.: 

Ap—? to 9 inches, dark-brown (10YR 3/3) heavy loam, light 
brownish gray (1lOYR 6/2) when dry; weak, medium 
and coarse, granular structure; friable; neutral; 
abrupt, smooth boundary. 

B21g—9 to 17 inches, grayish-brown (1OYR 5/2) coarse silt 
loam; many, coarse, distinct, yellowish-brown (10YR 
5/6) mottles; weak, medium, granular structure; fri- 


able; few manganese concretions; neutral; clear, 
Smooth boundary. 


B22g-—-17 to 80 inches, grayish-brown (10Y¥R 5/2) silt loam; 
muy, coarse, distinct, dark-brown (10¥R 4/3) mot- 
tles; weak, medium and coarse, granular structure; 
friable; few manganese concretions; neutral; clear, 
smooth boundary. 

Clg—830 to 48 inches, gray (10¥R 6/1) fine sandy loam; 
many, coarse, distinct, yellowish-brown (10YR 5/6) 
mottles; very weak, medium, granular structure or 
massive; mainly neutral but mildly alkaline in lower 
part; clear, wavy boundary. 

C2g—48 to 60 inches, light brownish-gray (1OYR 6/2), strati- 
fied silt loam, loam, and fine sandy loam; cammon, 
coarse, distinct, yellowish-brown (10YR 5/4) mot- 
tles; structureless; friable; some layers of fine sand 
6 to 12 inches thick; mildly alkaline; caleareous. 

The solum runges from 24 to 40 inches in thickness. The A 
horizon is dark brown or very dark grayish brown. The B 
horizon ranges from gray to grayish brown or brown and is 
loam, silt loam. or fine sandy loam in. texture. The C horizon 
has stratified layers that range from loam to silt loam and 
sandy loam. 

Shoals, Wallkill, and Washtenaw soils all formed in allu- 
vium. Shoals soils are underlain by coarse and moderately 
coarse alluvial materials, whereas Wallkill soils are under- 
Jain by a buried organic soil and Washtenaw soils are under- 
lain by a buried, poorly drained, dark-colored, depressional 
soil. 


Shoals loam (0 to 2 percent slopes) (Sh)—This soil 
occupies bottom land along streams. 

Included in mapping are small areas of Alluvial land 
loamy in slightly higher positions. Also included are some 
areas that have a surface layer of silt loam. Near some 
lakebed areas, the material below a depth of 2 to 8 feet 
is silty clay loam or silty clay. In some areas the under- 
lying material is mostly sand and gravel. 

Wetness is a limitation, and flooding is a hazard on 
this soil. If wetness is controlled, this soil is suited to 
many crops commonly grown in the county. Crops that 
are carried over from one growing season to the next are 
subject to damage by flooding. These soils are also suited 
to pasture or hay. (Capability unit [Iw-7) 


Tawas Series 


The Tawas series consists of deep, black, very poorly 
drained organic soils. These soils are in deep, depressional 
areas of the outwash plains and bottom lands. They 
formed under swamp vegetation in deposits of partially 
decomposed organic material over sandy mineral mate- 
rial, 

In a representative profile, the surface layer is black 
muck about. 13 inches thick. Below the surface layer is 
about. 11 inches of very dark gray, friable muck that con- 
tains partially decomposed woody fragments. The wnder- 
lying material is gray. loose sand. 

Tawas souls have a high available moisture capacity 
and very high organic-matter content. The organic matter 
has moderately rapid permeability. and the underlying 
sand has very rapid permeability. Runoff is slow. These 
soils are suited to row crops if wetness is controlled. 

Representative profile of Tawas muck in 2 cultivated 
field, .200 feet north and 150 fect cast of the southwest 
corner of the SE14 sec. 30, T. 38 N., R 6 E.: 

Oa1—O to 13 inches, black (1LOYR 2/1) muck; weak, fine and 
medium, granular structure; friable: neutral; clear, 
wavy boundary. 

Oa2—18 to 24 inches, very dark gray (10YR 3/1) muck; mas- 
sive; friable; many, dark-brown (10YR 3/3), par- 
tially decomposed wood fragments: thin strata and 
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pockets of light-gray (10YR 7/1) sand; neutral; 
abrupt, wavy boundary, 

IICg—24 to 60 inches, gray (10YR 5/1) sand; common, me- 
dium, distinct, light yellowish-brown (10YR 6/4) 
mottles; single grain; loose; 2 percent fine gravel; 
mildly alkaline. 


The organic deposits range from 12 to 42 inches in thick- 
ness, The Oal horizon is typically black but ranges to very 
dark brown in places, The content of partially decomposed 
woody fragments in the lower organic horizons is variable 
and ranges from few to many. The IIC horizon is loamy sand 
to sand. 

Tawas soils are associated with Linwood, Edwards, and 
Carlisle soils. They are underlain at a depth of 12 to 42 
inches by sandy mineral material, whereas [inwood soils are 
underlain by loamy material and Edwards soils are underlain 
by marl. Tawas soils have more shallow deposits of organic 
material than Carlisle soils. 

Tawas muck (0 to 2 percent slopes) (Ta)—This soil 
occupies undrained depressions. Its profile is similar to 
that described as representative for the series, except that 
the mucky surface layer is thinner and the subsurface 
layer contains more brownish, partially decomposed peat 
fragments. These areas are covered with shallow water 
or the water table is near the surface most of.the year. 

Included in mapping are small areas of Carlisle muck. 
In some places the organic material below the surface 
layer is nearly all peat. : 

Wetness is a severe limitation for this soil. Except for 
those in pasture, most areas of this soil serve as habitat 
for wetland wildlife or provide cover for other wildlife. 
(Capability unit Vw-2) 

Tawas muck, drained (() to 2 percent slopes) (Td].—This 
soil is in depressions of the outwash plains and bottom 
lands. It has the profile described as representative for 
the series. 

Included in mapping are small areas of Carlisle muck 
where the organic materials are more than 42 inches deep. 
Some areas have iron nodules throughout the organic 
material. There are fibrous, peaty organic materials a few 
inches under the surface in some areas. In some areas the 
lower organic horizon contains thin strata of sand. 

Wetness is a severe limitation for this soil. In areas 
where the soil is dry and bare of vegetation, soil blowing 
is a hazard. Most areas are used for corn and soybeans. 
Row crops can be grown each year if wetness is con- 
trolled. This soil also is suited to truck crops. (Capability 
unit TVw-3) 


Tedrow Series 


The Tedrow series consists of deep, somewhat poorly 
drained, coarse-textured soils. These soils are nearly level 
and occupy areas of the sandy outwash plains, They 
formed under mixed hardwoods in sandy outwash. 

A representative profile has a dark-brown loamy sand 
surface layer about 9 inches thick. The subsurface layer 
is about 11 inches of brown, very friable loamy sand that 
contains yellowish-brown and ght brownish-gray mot- 
tles. The subsoil is about 15 inches of light brownish- 
gray, very friable loamy sand that contains yellowish- 
brown mottles. The underlying material, to a depth of 60 
inches, is grayish-brown, loose sand. 

Tedrow soils have a low available moisture capacity 
and low organic-matter content. They have very rapid 
permeability and slow runoff. Droughtiness is a limita- 


tion for these soils. These soils are used for corn, soy- 
beans, small grain, and grasses and legumes for hay or 
pasture. : f 
Representative profile of Tedrow loamy sand in a culti- 
vated field, 50 feet west and 40 fect. south of the northeast 
corner of the SEY,NEY, sec. 15, T. 38 N., R. 7 E.: 

Ap—O to 9 inches, dark-brown (10YR 3/3) loamy sand, light 
brownish gray (10YR 6/2) when dry; weak, medium 
and coarse, granular structure; friable; neutral; 
abrupt, smooth boundary. 

A2—9 to 20 inches, brown (10YR 5/3) loamy sand; common, 
medium, distinct, yellowish-brown (10¥R 5/6) and 
light brownish-gray (10¥R 6/2) mottles; very weak, 
medium, granular structure; very friable; slightly 
acid; clear, smooth boundary. 

B2—20 to 35 inches, light brownish-gray (10YR 6/2) loamy 
sand; many, medium, prominent, yellowish-brown 
(10¥R 5/6) mottles; weak, medium and coarse, 
granular structure; very friable; slightly acid; clear, 
wavy boundary. 

C—85 to 60 inches, grayish-brown (10YR 5/2) sand; com- 
mon, medium, distinet, yellowish-brown (10YR 5/6) 
mottles; single grain; loose; neutral. 


The solum ranges from 30 to 50 inches in thickness. The 
Ap horizon ranges from dark gray to very dark grayish 
brown or dark brown in color. 

The Tedrow soils are associated with the Homer and 
Brady soils. They have a coarser textured solum than Homer 
or Brady soils. 

Tedrow loamy sand (0 to 2 percent slopes) (Te].—This 
soil is on outwash plains. 

Included in mapping are small areas of Plainfield fine 
sand at slightly higher elevations. Also included are some 
areas where the surface layer is fine sand. 

Wetness is a limitation. If adequately drained, this soil 
is suited to corn, soybeans, small grain, and grasses and 
legumes for hay or pasture. During prolonged dry pe- 
riods, the soil is droughty. If it is tile drained, special 
blinding is needed around the tile to keep the sand from 
entering. (Capability unit [Vw—4) 


Tyner Series 


The Tyner series consists of deep, somewhat excessively 
drained, coarse-textured soils. These soils are nearly level 
to moderately sloping and occupy outwash plains along 
the main streams and in the uplands. They formed under 
mixed hardwoods in sandy outwash matertal. 

In a representative profile, the surface layer is dark- 

brown loamy sand about 8 inches thick. The subsurface 
layer is brown, friable loamy sand about 4 inches thick. 
The subsoil is about 38 inches thick. The upper 6 inches is 
dark yellowish-brown, friable loamy sand, the next 22 
inches is dark-brown, very friable loamy sand, and the 
lower 10 inches is yellowish-brown, loose loamy sand. 
The underlying material is yellowish-brown, loose fine 
sand. 
Tyner soils have a low available moisture capacity and 
low organic-matter content. They have rapid permeabil- 
ity and slow or medium runoff. Droughtiness is a limita- 
tion for these soils, and crosion is a hazard in the mod- 
erately sloping arcas. These soils are suited to corn, soy- 
beans, small grain, and grasses and legumes for hay and 
pasture. 

Representative profile of Tyner loamy sand, 0 to 2 per- 
cent slopes, in a cultivated field, 200 feet east and 50 feet 
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north of the southwest corner of the NW, sec. 15, T. 38 
N., R.4 E.: 


Ap—0 to 8 inches, dark-brown (10YR 3/3) loamy sand, pale 
brown (10YR 6/3) when dry; weak, medium, granu- 
lar structure; very friable; slightly acid; abrupt, 
smooth boundary. 

A2—S8 to 12 inches, brown (1OYR 5/3) loamy sand; very 
weak, medium, granular structure; friable; medium 
acid; clear, smooth boundary. 

B21—12 to 18 inches, dark yellowish-brown (1O0¥R 4/4) 
heavy loamy sand; weak, medium, subangnlar blocky 
structure; friable; few fine fragments of shale; 
strongly acid; clear, wavy boundary. 

B22—18 to 40 inches, dark-brown (7.5YR 4/4) loamy sand: 
very Weak, medium, granular structure; very friable; 
about 10 percent fine gravel; strongly acid: gradual, 
Wavy boundary. 

B3—40 to 50 inches. yellowish-hrown (10YR 5/6) light loamy 
sand; slightly coherent to single grain; loose: few, 
discontinuous, dark yellowish-brown (10¥R 4/4) 
color lenses; strongly acid; gradual, irregular bound- 


ary. 

C—O to 60 inches, yellowish-brown (10YR 5/4) fine sand; 
single grain; loose; some minute shale fragments: 
medium acid. 


The solum ranges from 86 to 60 inches in thickness. The 
Ap horizon ranges from very dark grayish brown to dark 
grayish brown or dark brown in color. The B22 horizon is 
mainly dark brown but ranges to dark yellowish brown or 
Yellowish brown. The B3 horizon is chiefly light loamy sand 
but ranges to sand. 


‘Tyner soils are associated with Oshtemo, Chelsea, and 
Plainfield soils. They have a coarser textured B horizon 
than Oshtemo soils. The B horizon of Tyner soils is thicker 
than that of Chelsea soils and is generally continuous loamy 
sand rather than bands of loamy fine sand. Tyner soils 
have a finer textured solum than Plainfield soils. 

Tyner loamy sand, 0 to 2 percent slopes (TyA).—This 
soil occupies outwash plains near the main streams and 
in the uplands. It has the profile described as representa- 
tive for the series. 

Included in mapping are small areas of soils having 
slopes of more than 2 percent. Also included are small 
areas of Oshtemo loamy sand. 

Droughtiness is a limitation for this soil, Runoff is 
slow. Most areas are used for corn, soybeans. small grain, 
and grasses and legumes for hay and pasture. If irri- 
gated, this soil is suited to all crops commonly grown in 
the county, including special crops. (Capability unit 
IIIs-1) : ‘ 

Tyner loamy sand, 2 to 6 percent slopes (Ty8}.—This 
gently sloping soil is on ridges and slope breaks in the 
outwash plains near the main streams and is in areas of 
the uplands. 

Included in mapping are small areas of soils that have 
slopes of more than 6 percent, as well as small arcas of 
Oshtemo loamy sand. Also included are a few areas in 
the uplands that are underlain by loam glacial till at a 
depth of 42 to 60 inches or more. 

Droughtiness is a limitation for this soil. Runoff is 
slow. Most areas are used for corn, soybeans, small grain, 
and grasses and legumes for hay or pasture. If irrigated, 
this soil is suited to all crops commonly grown in the 
county, including special crops. (Capability unit. ITIs-1) 

Tyner loamy sand, 6 to 12 percent slopes (TyC).—This 
moderately sloping soil is on breaks near drainageways in 
the outwash plains and in areas of the uplands. Its pro- 
file is similar to the one described as representative for 
the series, except that the surface layer is thinner and 
lighter colored. ; 


463-139 O—T74 


5) 


Included in mapping are small areas of soils that have 
slopes of more than 12 percent. Also included are small 
areas of Oshtemo loamy sand. 

Krosion is a hazard on this soil, and droughtiness is a 
limitation. If proper conservation practices are applicd, 
this soil can be used frequently for row crops. Most areas 
are used for corn, soybeans, small grain, and grasses and 
legumes for hay and pasture. This soil is suited to small 
grain, permanent pasture, and trees. (Capability unit 
II Ie-12) 


Volinia Series 


The Volinia scrics consists of deep, well-drained, me- 
dium-textured soils that formed in loamy outwash under 
prairie vegetation. These soils are nearly level and oc- 
cupy areas of the outwash plain. 

In a representative profile, the surface layer is about 
15 inches of very dark brown and very dark grayish- 
brown loam. The subsoil is about 38 inches thick. The 
upper 15 inches is dark-brown, firm sandy clay loam, and 
the Jower 18 inches is dark yellowish-brown, loose loamy 
sand. The underlying material, to a depth of 60 inches, 
is light yellowish-brown, loose sand and gravel. 

Volinia soils have a moderate available moisture capac- 
ity. They have moderate permeability and slow runoff. 
Use of these soils is limited by droughtiness. They are 
suited to all crops commonly grown in the county. 

Representative profile of Volinia loam in a cultivated 
field, 150 fect east and 200 fect south of the northwest 
corner of the SE1, sec. 15, T. 36 N., R. 6 E.: 


Ap—0 to 8 inches, very dark brown (10YR 2/2) loam; weak, 
medium, granular structure; friable; slightly acid; 
elear, smooth boundary. 

AI—S to 12 inches, very dark grayish-brown (10YR 3/2) 
loam; moderate, medium, granular structure; fri- 
able; slightly acid; clear, smooth boundary. 

A8—12 to 15 inehes, dark-brown (10YR 3/3) heavy loam: 
weak, medium, subangular blocky structure; friable; 
medium acid; clear, smooth boundary. 

B2—15 to 30 inches, dark-brown (7.5YR 4/4) sandy clay 
loam with about 10 percent gravel; moderate, medium, 
subangular blocky structure; firm; thin, dark-brown 
(10YR 3/3) clay films on many peds; medium acid; 
clear, wavy boundary. 

B3—380 to 48 inches, dark yellowish-brown (10YR 4/4) loamy 
sand with 10 percent gravel; massive; nearly loose: 
mainly strongly acid but becoming slightly acid in 
the lower 6 inches; elear, irregular boundary. 

IIC~48 to 60 inches, light yellowish-brown (10YR 6/4) sand 
and gravel; single grain; loose; mildly alkaline; cal- 
careous. 

The solum ranges from 40 to 60 inches in thickness. ‘he 
Ap horizon ranges from black to very dark brown or very 
dark grayish brown in color. The B2 horizon is sandy loam 
or gravelly clay loam in texture. The B8 horizon ranges 
from loamy sand to sand in texture, and some profiles have 
wavy, discontinuous lenses of sandy loam % to 114 inches 
thick. The IIC horizon varies considerably in the proportion 
of sand to gravel. 

Yalinia soils are associated with Dickinson and Dowagiac 
soils. They occur on the same landseape and have the same 
dark color as Dickinson soils, but they have a finer tex- 
tured B horizon than Dickinson soils. In addition, they are 
well drained. whereas Dickinson soils are somewhat exces- 
sively drained. They have a darker colored A horizon than 
Dowagiac soils. 


Volinia loam (0 to 2 percent slopes) (Vo|.—This soil is 
on outwash plains. 
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Included in mapping are areas of soils that have a 
sandy loam surface layer and soils that have slopes of 
more than 2 percent. 

Use of this soil is limited by droughtiness. Most areas 
are used for and are suited to corn, soybeans, and wheat. 
The soil also is suited to pasture and trees. (Capability 
unit IIs-2) 


Wallkill Series 


The Wallkill serics consists of deep, very poorly 
drained, medium-textured soils. These soils occupy deep, 
depressional areas of the uplands and _outwash_ plains. 
They formed in medium-textured, alluvial material that 
washed from the surrounding slopes and was deposited 
over organic soil. 

In a representative profile, the surface layer is about 9 
inches of very dark gray silt loam. The next layer, to a 
depth of about 21 inches, is very dark gray, friable heavy 
silt loam. The underlying material is black, friable muck. 

Wallkill soils have a high available moisture capacity 
and high organic-matter content. They have moderate 
permeability and slow surface runoff. Use of these soils is 
seriously limited by wetness. Draincd areas are suited to 
most crops commonly grown in the county. Undrained 
areas are used for permanent pasture or have a variable 
cover of shrubs and trees that provide wildlife habitat. 

Representative profile of Wallkill silt loam in a culti- 
vated field, 200 feet west. and 150 feet north of the south- 
east corner of sec. 13, T. 35 N., R. 5 B.: 


Ap—O to 9 inches, very dark gray (10YR 3/1) silt loam, 
gray (10YR 5/T) when dry; weak, fine, granular 
structure ; friable; many roots; neutral; clear, smooth 
boundary. 

C—9 to 21 inches, very dark gray (10YR 3/1) heavy silt 
loam; weak, medium, subangular blocky structure; 
friable; many roots; neutral; abrupt, wavy boundary. 

I[Oal—21 to 30 inches, black (10YR 2/1) muck; very weak, 
medium, granular structure; friable; some roots; 
neutral; clear, wavy boundary. 

310a2—30 to 60 inches, black (10YR 2/1} muck and many 
partially decomposed woody fragments; structure- 
less (massive) ; friable; slightly acid. 


The thickness of the recently deposited material ranges 
from 16 to 40 inches, but the dominant thickness ranges from 
18 ta 80 inches. The Ap horizon and the C horizon range 
from very dark gray to dark brown and dark gray or dark 
grayish brown in color. In some places the © horizon is 
mottled with gray and yellowish brown. The organic horizon 
jis muck that contains variable amounts of partially decom- 
posed organic material. 

Wallkill, Shoals, and Washtenaw soils all formed in al- 
luvium. Wallkill soils are underlain by a buried organic 
soil, whercas Shoals soils are underlain by deep alluvial ma- 
bia and Washtenaw soils are underlain by buried mineral 
soils. 


Wallkill silt loam (0 to 2 percent slopes) (Wa)—This 
soil occupies deep depressions that formerly were marshes 
or shallow Inkes on uplands and outwash plains. 

Tucluded in mapping are areas of soils that have a 
loam or silty clay loam surface layer and small areas 
where the alluvial material is less than 10 inches thick. 

Wetness is the major imitation for this soil. Most areas 
are used for corn, soybeans, and small grain. If drained, 
this soil is suited to these crops. Undrained areas provide 
wildlife habitat. (Capability unit. IIw-7) 
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Washtenaw Series 


‘The Washtenaw series consists of deep, poorly drained, 
medium-textured soils. These soils are nearly level and 
occur in depressional areas on moraines, till plains, or 
outwash plains. They formed under mixed hardwoods in 
20 to 40 inches of alluvium that was washed from adja- 
cent soils and recently deposited over a developed soil. 

In a representative profile, the surface layer is about 
10 inches of dark yellowish-brown silt loam. The next 
layer, to a depth of about 24 inches, is grayish-brown, 
friable silt loam. The next layer is about 32 inches thick. 
In sequence from the top, the upper 10 inches is very dark 
grayish-brown, firm silt loam. The next 8 inches is gray- 
ish-brown, firm silty clay loam that contains yellowish- 
brown mottles, and the lower 14 inches is light brownish- 
gray, firm clay loam that contains yellowish-brown mot- 
tles. The underlying material, to a depth of 64 inches, is 
yellowish-brown, friable loam glacial till. 

Washtenaw soils have a high available moisture capac- 
ity and moderate organic-matter content. They have slow 
permeability and slow surface runoff. Wetness is a seri- 
ous limitation, but drained areas are suited to most crops 
commonly grown in the county. Undrained areas are used 
for permanent pasture or have a variable cover of shrubs 
and trees that provide wildlife habitat. 

Representative profile of Washtenaw silt loam in a 
cultivated field, 200 feet east and 5 feet south of the cen- 
ter of sec, 12, T. 36 N., R. 5 E.: 


Ap—O0 to 10 inches, dark yellowish-brown (10¥R 3/4) silt 
loam, light brownish-gray (10YR 6/2) when dry; 
weak, fine and medium, granular structure; friable; 
neutral; abrupt, smooth boundary. 

C1—10 to 24 inches, grayish-brown (10YR 5/2) silt loam; 
common, medium, faint, yellowish-brown (10YR 3/6) 
mottles; weak, medium, granular structure; friable; 
slightly acid; clear, wavy boundary. 

IIA1b—24 toa 34 inches, very dark grayish-brown (10YR 3/2) 
silt loam; moderate, medium, subangular blocky 
structure; firm; slightly acid; clear, wavy boundary. 

IIB2itgb—34 to 42 inches, grayish-brown (2.5YR 5/2) silty 
clay loam; common, fine, distinct, yellowish-brown 
(10YR 5/6) mottles; moderate, medium, angular 
blocky and subangular blocky structure; firm; few 
iron-manganese concretions; slightly acid; gradual, 
wavy boundary. 

11B22tgb—42 to 56 imches, light brownish-gray (2.5Y 6/2) 
heavy clay loam; common, fine, distinct, yellowish- 
brown (10YR 5/6) mottles; moderate, medium, angu- 
lar blocky structure; firm; thin clay films on some 
peds; slightly acid: clear, wavy boundary. 

JIC2—h6 to 64 inches, yellowish-brown (10¥R 5/4) loam; 
many, coarse, distinct, grayish-brown (10¥R 5/2) 
mottles: massive; friable; mildly alkaline, calcareous, 

The alluvial horizon ranges from 20 to 40 inches in thickness 
and is grayish brown, dark gray, gray, or dark yellowish 
brown. The texture is dominantly silt loam but in some places 
is loam, The buried A horizon ranges from very dark grayish 
brown to yery dark brown or black and is silt loam, loam, silty 
clay Ioam, or clay loam, The buried B horizon is mainly silty 
clay loam or clay loam in texture but in some places ranges 
to loam, The underlying buried © horizon ranges from till to 
outwash material. 

The Washtenaw, Wallkill, and Shoals soils all formed in 
alluvium. The Washtenaw soils are underlain by buried 
mineral soils. The Wallkill soils are underlain by buried 
organic soils, and the Shoals soils are underlain by, deep 
alluvial material. 


Washtenaw silt loam (0 to 2 percent slopes) (Wh).— 


This soil oceupies depressional areas in moraines, till 
plains, and outwash plains. 
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Included in mapping are small areas of Shoals silt 
loam where the alluvial material is deeper than 36 inches, 
Also included are small areas where the alluvial material 
is less than 15 inches thick. In some areas the surface 
layer is loam or sandy loam. 

Wetness is the major limitation for this soil. Most areas 
are used for corn, soybeans, and small grain. If drained, 
this soil is suited to these crops. Undrained areas provide 
wildlife habitat. (Capability unit [Tw-1) 


Whitaker Series 


The Whitaker series consists of deep, somewhat poorly 
drained, medium-textured soils., These soils are nearly 
level and occupy broad lakebed areas. They formed under 
mixed hardwoods in medium-textured sediments that 
settled out of slow-moving water in shallow lakes and 
stream backwater areas. 

In a representative profile, the surface layer is about 9 
inches of dark-brown loam and about 3 inches of grayish- 
brown loam that contains yellowish-brown mottles. ‘The 
subsoil is about 31 inches thick. The upper part is gray- 
ish-brown, firm sandy clay loam that contains yellowish- 
brown mottles. The next 14 inches is yellowish-brown, 
firm silty clay loam that contains grayish-brown mottles, 
and the lower 7 inches is light brownish-gray, friable 
clay loam with light olive-brown mottles. The underlying 
material is grayish-brown, stratified fine sand and silt 
and contains light-gray mottles. 

Whitaker soils have a high available moisture capacity 
and moderate organic-matter content. They have moder- 
ate permeability and slow surface runoff. Wetness is a 
limitation. Drained areas are suited to most crops com- 
monly grown in the county. 

Representative profile of Whitaker loam in a cultivated 
field, 500 feet north and 400 feet east of the southwest 
corner of the NW, sce. 35, 'T. 385 N.. R. 5 EL: 


Ap—0 to 9 inches, dark-brown (10YR 3/3) loam, light brown- 
ish gray (10YR 6/2) when dry; weak, medium and 
coarse, granular structure; friable; neutral; abrupt, 
smooth boundary. 

A2—9 to 12 inches, grayish-brown (2.5Y 5/2) loam; few, fine, 
distinet, yellowish-brown (10YR 5/4) mottles; mod- 
erate, medium and coarse, granular structure; fri- 
able; neutral; clear, smooth boundary. 

B21tg—12 to 22 inches, grayish-brown (2.5¥ 5.2) sandy clay 
loam ; many, medium, distinct, yellowish-brown (10YR 
5/4) mottles; moderate, fine and medium, subangu- 
lar blocky structure; firm; thin, grayish-brown (10XYR 
5/2) clay films on some peds; few iron and manga- 
nese concretions; slightly acid; gradual, smooth 
boundary. 

B22t—22 to 36 inches, yellowish-brown (1OYR 5/6) silty 

clay loam; many, coarse, distinct, grayish-brown 

{2.5Y 5/2) mottles; moderate, medium, subangular 

blocky structure and angular blocky structure: firm; 

thin, grayish-brown (JOYR 5/2) clay films on most 
peds; few reddish-brown (5YR 4/4) iron stains; 
slightly acid: clear, wavy boundary. 

to 43 inches, light brownish-gray (25Y 6/2) clay 

loam; few, fine, distinct, light olive-brown (2,5Y 

5/6) mottles; massive; friable: neutral: clear. Wavy 

boundary, 

TiC—43 to 60 inches, grayish-brown (2.5Y 5/2), stratified 
fine sand and silt; few, fine. distinet, light-gray 
(2.5¥ 7/2) mottles; massive; friable; calcareous. 


The solum ranges from 36 to 60 inches in thickness. The Ap 
horizon is dark brown or dark grayish brown in color. The 
A horizon is dominantly loam in texture but ranges from 
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silt loam to sandy Joam. The B2 horizon ranges from loam 
to silty clay loam in different layers. The © horizon varies in 
sista and texture of the silt and sand over short dis- 
“The Whitaker soils are associated with the Del Rey and 
Homer soils. They are underlain by stratified, coarse-tex- 
tured and medium-textured materials, but Del Rey soils are 
underlain by stratified, medium-textured or moderately fine 
textured lakebed materials, and Homer soils are underlain by 
stratified sand and gravel. 

Whitaker loam (0 to 2 percent slopes) (Wk}.—This soil 
is in broad lakebed areas. 

Included in mapping are areas of soils that have slopes 
of more than 2 percent. Also included are some areas 
where the surface layer is silt loam or sandy loam. Small 
areas of Rensselaer loam in drainageways also are in- 
cluded. 

Wetness is a limitation for this soil. Most areas are used 
for corn, soybeans, small grain, and grasses and legumes 
for hay and pasture. If adequately drained, this soil is 
suited to these crops. It can also be used for permanent 
pasture and for trees that are tolerant of excessive wet- 
ness. (Capability unit [Iw-2) 


Use and Management of the Soils 


This section has six main parts. The first. part pertains 
to cropland and explains the management by capability 
groups of soils used by the Soil Conservation Service. A 
description is given for cach capability unit, followed by 
a discnssion on levels of management and a table on pre- 
dicted yields of principal crops. The second part consists 
of test data and interpretive data that are used for engi- 
neering purposes. The third deals with the use of soils in 
town and country planning. The fourth consists of a dis- 
cussion on woodlind, followed by a section on shrubs. 
The fifth part discusses use of soils for wildlife habitat. 
The last part is on use of soils for recreation. 

These sections do not suggest specific management for 
individual soils. Detailed suggestions can be obtained 
from the local representative of the Soil Conservation 
Service or from the Elkhart County Cooperative Exten- 
sion Service. 


Use and Management of Soils for Crops 


. About two-thirds of Elkhart County is used for culti- 
vated crops and permanent pasture. The main cultivated 
crops are corn, soybeans, and small grain. The principal 
forage crops are clover, alfalfa, bromegrass, bluegrass, 
orchurdgrass, and timothy. Some areas are used for spe- 
celal crops. such as fruit, vegetables, berries, and orna- 
mental trees and shrubs. 

Most. of the sloping soils in crops will erode unless 
practices are used to protect the soil. Such practices as 
contour farming, plow planting, stripcropping, diversion 
terraces, grassed waterways, proper use of crop residues, 
and grass-legume plantings in rotation will help control 
crosion and conserve moisture. Some soils require pro- 
tection from wind blowing if they are row cropped. If 
properly located and managed, vegetative windbreaks 
provide adequate protection. 

Unless adequately drained, some areas of cropland are 
too wet for profitable yields. Drainage is accomplished 


34 


SoTL 


by tile systems, by surface ditches, or by a combination of 
both, ‘Tile outlet ditches are needed in some places. 

Some soils in the county are irrigated. This practice is 
especially beneficial on soils that are droughty. The prac- 
tice of irrigating high-value crops is increasing every 
year. 

The amount of fertilizer and lime needed depends on 
the results of the soil tests, the crops to be grown, and 
past cropping history. 


Capability grouping 


Capability classification is the grouping of soils to 
show, in a general way, their suitability for most kinds 
of farming (6). It is a practical classification based on 
the limitations of the soils, the risk of damage when they 
are used for ordinary field crops or sown pastures, and 
the way they respond to treatment. The classification 
does not. apply to horticultural crops or other crops that 
have their own special requirements for economical pro- 
duction. The soils are classified according to degree and 
kind of permanent limitations, but without consideration 
of major and generally expensive landforming that 
would change the slope, depth, or other characteristics of 
the soils, and without consideration of possible major 
reclamation. 

In the capability system, all the soils are grouped at 
three levels, the capability class, the subclass, and the 
unit. These are discussed in the following paragraphs. 

Caraniurry Crassrs, the broadest grouping, are desig- 
nated by Roman numerals T throngh VIII. The numerals 
indicate progressively greater limitations and narrower 
coe for practical use. The classes are defined as fol- 
ows: 


Class I soils have few limitations that restrict their 
use. 

Class IT soils have some limitations that reduce the 
choice of plants or require moderate conserva- 
tion practices. 

Class ITT soils have severe limitations that reduce the 
choice of plants, require special conservation 
practices, or both. 

Class IV soils have very severe limitations that re- 
strict the choice of plants, require very careful 
management, or both. 

Class V soils arc subject to little or no erosion but 
have other limitations, impractical to remove, 
that limit their use largely to pasture, range, 
woodland, or wildlife habitat. 

Class VI soils have severe limitations that make them 
generally unsuited to cultivation without major 
reclamation and limit their use largely to pas- 
ture, range, woodland, or wildlife habitat. 

Class VIT soils have very severe limitations that 
make them unsuited to cultivation without major 
reclamation and restrict. their use largely to 
range, woodland, or wildlife habitat. 

Class VITI soils and landforms have limitations that 
preclude their use for commercial plant produc- 
tion without major reclamation and restrict their 
use to recreation, wildlife habitat, water supply, 
or esthetic purposes. 


Cavanitiry Supcrasses are soil groups within one 
class; they are designated by adding a small letter, e, w, 
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s, or ¢, to the class numeral, for example, Tle. The letter 
e shows that the main limitation is risk of erosion unless 
close-growing plant cover is maintained; w shows that 
water in or on the soil interferes with plant growth or 
cultivation (in some soils the wetness can be partly cor- 
rected by artificial drainage); ¢ shows that the soil is 
limited mainly beeause it is shallow, droughty, or stony ; 
and ¢, used in only some parts of the United States but 
not in Elkhart County, shows that. the chief limitation is 
climate that is too cold or too dry. 

Tn class I there are no subclasses, because the soils of 
this class have few limitations. Class V can contain, at 
the most, only the subclasses indicated by ze, 8, and ¢, 
because the soils in class V are subject to little or no ero- 
sion, although they have other limitations that restrict 
their usc largely to pasture, range, woodland, wildlife 
habitat, or recreation. 

Capanmity Uncrs are soil groups within the sub- 
classes. The soils in one capability unit are enough alike 
to be suited to the same crops and pasture plants, to re- 
quire similar management, and to have similar productiv- 
ity and other responses to management. Thus, the capa- 
bility unit is a convenient grouping for making many 
statements about management of soils. Capability units 
are generally designated by adding an Arabic numeral to 
the subclass symbol, for example, Ile4 or TIIe-6. Thus, 
in one symbol, the Roman numeral designates the capa- 
bility class, or degree of limitation; the small letter indi- 
cates the subclass, or kind of imitation, as defined in the 
foregoing paragraphs; and the Arabic numeral specifi- 
‘ally identifies the capability unit within cach subclass. 

Tn the following pages, the capability units in Elkhart 
County are described and suggestions for the use and 
management of the soils are given. These units are not 
numbered consecutively, because not all of the units in 
the statewide system are represented in this county. The 
names of the soil series represented are mentioned in the 
description of each unit, but this does not mean that all 
the soils in a given series are in the unit. The capability 
classification of each soil in the county is given in the 
“Guide to Mapping Units” at the back of this survey. 


CAPABILITY UNIT I-1 


This unit consists of deep, nearly level, well-drained 
soils of the Rawson and Riddles series. These soils have 
a loam surface Jayer and a sandy clay loam or clay loam 
subsoil. 

The organic-matter content is low or moderate, avail- 
able moisture capacity is high, and permeability is mod- 
erate or slow. Maintaining and improving tilth and or- 
ganic-matter content are the principal needs. 

These soils are suited to corn, soybeans, small grain, 
and alfalfa. They are also suitable for pasture, trees, and 
special crops. Many kinds of cropping systems, including 
continuous production of row crops, can be used. 

Use of crop residue, winter cover crops, and green- 
manure crops helps to maintain a desirable organic-mat- 
ter content and good tilth. 


CAPABILITY UNIT 1-2 


Only Alluvial land, loamy, is in this unit. The soils 
are deep, nearly level, and moderately well drained and 
well drained. They have a sandy Joam or loam surface 
layer and a sandy loam, loam, or silt loam subsoil. 
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The organic-matter content is moderate, available mois- 
ture capacity is moderate to high, and permeability is 
moderate. ‘These soils are neutral in reaction and are well 
supplied with plant nutrients received naturally by 
flooding, Occasional flooding occurs during winter and 
spring. 

These soils are suited to vorn, sovbeans, and pasture. 
Wheut ordinarily is not grown, because of flooding, Row 
crops gencrally are grown year after year. 

Use of crop residue helps to maintain a desirable or- 
ganic-matter content. Lime generally is not needed on 
these soils. 

CAPABILITY UNIT Ife-1 

This unit consists of deep, gently sloping, well-drained 
soils of the Miami, Rawson, and Riddles series. These 
soils have a loam surface layer and a sandy clay loam, 
clay loam, or silty clay loam subsoil. 

Soils in this unit have low or moderate organic-matter 
content, high available moisture capacity, and moderate 
or moderately slow permeability. The major management 
needs are control of erosion und the maintenance and im- 
provement of organic-matter content and tilth, 

These soils are suited to the common crops of the coun- 
ty. Corn, soybeans, small grain, and alfalfa are the prin- 
cipal crops grown. The soils alse are suited to pasture, 
trees, and special crops, 

Use of crop residue, winter cover crops, minimum till- 
age, and grass-legume mixtures helps to control eresion 
and to maintain good tilth. Grassed waterways, diversion 


Figure 72,—Contour cropping and rotation pasture on Miami loam, 2 to 6 percent slopes, eroded. 


terraces, and contour cultivation| (fig. 12)]also help to 
control soil loss. Many different cropping combinations 
are suitable for these soils. 


CAPABILITY UNIT Ile-5 


The only soil in this unit, Riddles sandy loam, 2 to 6 
percent slopes, is deep, gently sloping, and well drained. 
The surface jayer is about 12 to 15 inches of sandy loam, 
and the subsoil is friable loam and firm sandy clay loam 
and clay loam. 

This soil is low in organie-matter content. It hus good 
tilth and is easy to cultivate. The available moisture 
capacity is moderate, und the permenbility is moderate. 
The major limitations to management are the erosion 
hazard, droughtiness, and the unfavorable organic-matter 
content. 

This soil is suited to all crops commonly grown in the 
county. The main erops wre corn, soybeans, small grain, 
grasses, and Jogumes. The soils also are suited to special 
crops. including berries and nursery stock. They are suit- 
able for irrigution, but the gentle slopes make irrigation 
less feasible than on level soils. 

Use of crop residue, minimum tillage practices, winter 
cover crops, and grass-lezume mixtures will help to con- 
trol erosion, maintain good tilth, and improve soil fertil- 
ity. Grassed waterways, diversions, terraces, and contour- 
ing can be used to control further soil loss. Many combi- 
nations of cropping systems are suited to these soils in- 
cluding intensively cultivated crops. 
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CAPABILITY UNIT Ile-12 


This unit consists of deep. gently sloping, somewhat 
poorly drained soils of the Blount, Crosby, and Haskins 
series. These soils have a loam or silt loam surface layer 
and a-clay loam. silty clay loam. ov clay subsoil. 

These soils are low in organie-matter content and have 
a high available moisture capacity. The Blount and Cros- 
by soils have slow permeability, and the Haskins soil is 
moderately permeable in the upper part and slowly per 
meable in the lower part, 

The major needs of management are controlling erosion 
and wetness, maintaining good tilth, and regularly add- 
ing organic matter. Blount and Crosby soils form clods 
more readily than the Hnskins soil, 

Use of crop residue, winter cover crops, green-manure 
crops, and minimum tillage helps to control erosion and 
maintain « desirable organic-matter conte t also helps 
to improve soil tilth. Grassed waterway | (fig, 13) |permit 
the transporting of surface water across These 301 with- 
out creating gullies or intensifying siltation. Although 
contouring is helpful in controlling ovosion, it commonly 
increnses wetness by retarding surface runoff, Adequate 
drainage is necded if these soils are to be used for corn, 
soybeans, sinall grains, alfalfa, and other commonly 
grown crops. Many combinations of cropping systems are 
suited to these soils, including intensely cultivated crops. 


CAPABILITY UNIT Is-2 

This unit consists of deep. nearly level. well-drained 
soils of the Downgine and Volinia series, ‘These soils have 
n surfuer layer of lorm and a subsoil that is sandy clay 
loum in the wpper part and loamy sand in the lower part, 

Those soils ave high in organie-matter content. They 
have a moderate available moisture enpacity and mod- 
erate permeability. The iain limitations are droughti- 
ness and soil blowing. 

These soils are suited to all crops commonly grown in 
the county. During extremely dry years, however, some 


Figure 13.—A grassed waterway on Crosby loam, 2 ta 4 percent 
slopes. 
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erops are affected by drought. These soils are well suited 
to irrigation [(fig. 14).] They are also suited to special 
crops. 

Use of crop residue. cover crops, and minimum tillage 
helps to control soi! blowing. 


CAPABILITY UNIT Us-3 

Riddles sandy loam, 0 to 2 percent slopes, the only soil 
in this nit, is deep. nearly level. and well drained. The 
surface Inver is sandy loam, and the subsoil is loam, 
sandy clay loam. and clay loam. 

This soil is low in organic-matter content and has: a 
moderate available moisture enpacity and moderate per- 
meability. The main limitations ave droughtiness and wn- 
favorable organte-mutter content. 

This soil is suited to all crops commonly grown in the 
county. The main evops are corn, soybeans. and small 
grain. It also is suited to special crops, including berries 
ind nursery stock, Déeep-rooted erops are better able to 
overcome the drought hazard, as the subsoil stores con- 
siderable moisture. This soil is suited to irrigation. 

Use of crop residue, winter cover crops, and green- 
manure crops helps to maintain a desirable organie-mat- 
ter content. 

CAPABILITY UNIT Iw-1 

This unit consists of deep, poorly drained, nearly level 
soils of the Brookston. Pewamo, Rensselaer, and Wash- 
tonaw series: These soils have n surface layer of silt loam 
or silty clay Joam and a subsoil of silt loam, clay loam, 
silty cluy loam, or clay. 

Soils in this unit have moderate or high organig-matter 
content. a tiizh available moisture capneity, and slow or 
moderately sow permeability. During prolonged. wet pe- 
riods. the wator fable is at or near the surface. Owing to 
the high clay content and x high content of moisture, 
these soils are often diffieult to worl during spring. The 
main limitations are wetness, surface crusting, compac- 
tion, and puddling of the soil. 

These soils are suited te most of the crops commonly 
grown in the county. Corn, soybeans, and wheat are the 
main crops. Other crops, such as tomatees, sweet corn, 
and sugar beets, also can be grown. 


Figure 14—Irrigating corn with a gun sprinkler on Volinia loam. 
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The tilth of these soils greatly influences their produc- 
tivity. Working the plow layer when wet makes it 
puddled and cloddy. Adequate drainage can be provided 
for most. areas of these soils by installmg a complete tile 
system. In some places random tile lines are beneficial. 
Surface drains are sometimes needed to remove accumu- 
lated surface water from ponded areas. Where feasible, 
diversion terraces are useful in intercepting runoff from 
the uplands. 

Use of minimum tillage and crop residue helps to pre- 
vent surface crusting and improve soil tilth. To reduce 
puddling, avoid werking these soils when they are wet. 
These soils are suited to many combinations of cropping 
systems, including the continuous production of row 
crops. 

CAPABILITY UNIT lw-2 

This unit consists of deep, nearly level, somewhat 
poorly drained soils of the Blount, Crosby, Del Rey, Has- 
kins, and Whitaker series. These soils have a surface 
layer of loam or silt loam and a subsoil of sandy clay 
loam, clay loam, silty clay loam, or clay. 

These soils have low or medium organic-matter content, 
a high available moisture capacity, and moderate to slow 
permeability. If the plow layer is worked when wet, it 
becomes puddled and cloddy. Pasturing by livestock 
when the soils are too wet commonly results in detri- 
mental compaction of the surface layer. The major man- 
agement requirements are control of wetness, regular 
additions of organic matter, maintenance of good tilth, 
and prevention of surface crusting. 

If adequately drained, these soils are suited to corn, 
soybeans, small grain, alfalfa, clover, and grasses. They 
also are suited to tomatoes and sugar beets. These soils 
are suitable for many different cropping systems, includ- 
ing continuous production of row crops. 

Use of crop residue and winter cover crops helps to 
maintain the organic-matter content, improve tilth, and 
prevent crusting. Minimum tillage also helps to reduce 
crusting and puddling of the surface layer. 


CAPABILITY UNIT [lw 

This unit consists of deep, nearly level. poorly drained 
and very poorly drained soils of the Gilford and Sebewa 
series. These soils have a surface layer of sandy loam or 
loam and a subsoil of sandy loam, sandy clay loam, or 
clay loam. 

Soils in this unit have high organic-matter content, a 
moderate available moisture capacity, and moderately 
rapid or moderately slow permeability. During prolonged 
wet periods, the water table is at or near the surface. The 
main limitation is wetness. 

These soils are suited to most of the crops commonly 
grown in the county. Corn and soybeans are the main 
crops grown. The soils also are suited to such special 
crops as onions, cabbage, carrots, sweet corn, and toma- 
toes. 

Use of tile or open-ditch drainage is effective in Jower- 
ing the water table and removing excess water. Tf tile is 
laid in the gravelly and sandy substratum, special. blind- 
ing or filters help to keep the sand from clogging the 
tile. Overdrainage can make these soils droughty. These 
soils are suited to many combinations of cropping sys- 
tems, including continuous production of row crops. 
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CAPABILITY UNIT IIw-6 


Homer loam, the only soil in this unit, is deep, nearly 
level, and somewhat poorly drained. This soil has a sur- 
face layer of Joam and a subsoil of sandy loam and sandy 
clay Joam. 

This soi] has a moderate organic-matter content, mod- 
erate available moisture capacity, and moderately slow 
permeability. The main limitation is wetness. Maintain- 
ing good tilth and regularly returning organic matter are 
needed in the use and management of this soil. 

This soil is suited to corn, soybeans, small grain, and 
grasses and legumes, It is suited to many different crop- 
ping systems, including the continuous production of row 
crops. 

A suitable drainage system must be established and 
maintained for economical and maximum production on 
this soil. If tile drainage is used, special blinding or filter 
material is‘needed to keep the sand from filling the tile. 
Use of open ditches is effective in lowering the water 


‘table. 


Minimum tillage and the use of crop residue aid in 
maintaining and improving soil tilth and organic-matter 
content. Tf working the soils is delayed when they are too 
wet, large clods are less likely to form. 


CAPABILITY UNIT IIlw-7 


This unit consists of deep, nearly level soils of the 
Shoals and Wallkill series. Shoals soils are somewhat 
poorly drained, and Wallkill soils are very poorly 
drained. These soils have a surface layer of loam and silt 
loam and a subsoil of silt loam. Walikill soils are under- 
lain by organic material at a depth of 15 to 36 inches. 

Shoals soils have a low organic-matter content and 
moderate available moisture capacity. Wallkill soils have 
a high organic-matter content and high available mois- 
ture capacity. All the soils have moderate permeability. 
The main limitation is wetness. The soils are subject to 
ponding or overflowing during winter and spring. In 
some areas protection from runoff from the adjacent up- 
lands is needed. 

Soils of this unit are suited to corn and soybeans. Some 
areas that are difficult to drain are used mainly for per- 
manent pasture. 

CAPABILITY UNIT IIw-10 

Linwood muck is the only soil in this unit. It is a level, 

moderately deep, very poorly drained soil. The muck 
layer consists of decomposed plant remains. The under- 
lying material is sandy loam, loam, or clay loam. 
" This sail has a very high organic-matter content and 
high available moisture capacity. The permeability is 
moderately rapid in the organic material and moderately 
rapid or slow in the underlying material. The main lim- 
itations are wetness and the risk of soil blowing. 

This soil is suited to corn and soybeans. It also is suited 
to such special crops as onions, potatoes, carrots, and 
grass sod for lawns. 

If this soil is to be properly managed, a good drainage 
system is needed. Use of tile and open outlet ditches is 
common. Practices that control the level of the water 
table generally are effective in reducing the rate of oxida- 
tion of the organic matter. ; 

If the surface of this soil is dry and unprotected, soil 
blowing may occur at any time of year. Use of field wind- 
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breaks, cover crops, and plant residues helps to reduce 
blowing of the fine organic particles. 


CAPABILITY UNIT Ifw-11 


Aubbeenaubbee sandy loam is the only soil in this unit. 
It is a deep, nearly level, somewhat. poorly drained soil. 
The surface layer and upper part of the subsoil are sandy 
loam, the lower part of the subsoil is sandy clay loam, 
and the underlying material is loam. 

This soil has a low organic-matter content and mod- 
erate availnble moisture capacity. The permeability is 
moderately rapid in the upper part and moderate in the 
lower part. The main management needs are control of 
wetness and the regular return of organic matter. 

This soil is suited to corn, soybeans, small grain, and 
grasses and legumes for hay or pasture. During extended 
dry periods, shallow-rooted crops are subject to damage 
from drought. 

A suitable drainage system needs to be established and 
maintained for maximum efficiency in the use and man- 
agement of this soil. If tile drainage is used, special filters 
are necded to prevent the sand from seeping into and 
filling the tile lines. Proper location of tile lines to inter- 
cept underground seepage is vital to establishment of 
adequate drainage. This soil is suited to many combina- 
tions of cropping systems, including continuous cultiva- 
tion. 

CAPABILITY UNIT Ie-1 


This unit consists of deep, well-drained. moderately 
sloping soils of the Miami, Rawson, and Riddles series. 
The surface layer is loam, and the subsoil is sandy clay 
loam, clay loam, or silty clay loam. 

The soils in this unit have a low organic-matter con- 
tent, high available moisture capacity, and moderate to 
moderately slow permeability. The main needs in manag- 
ing the soils are control of erosion and the regular return 
of organic matter. 

These soils are suited to all crops commonly grown in 
the county. The main crops are corn, small grain, and 
grasses and legumes. In addition, some soybeans are 
grown. These soils also are suited to the production of 
valuable timber trees, such as walnut, cherry, and yellow- 
poplar. 

Conservation practices, including contouring, strip- 
cropping, and using grassed waterways and diversion ter- 
races, help to control runoff and erosion. If such practices 
are not used, row crops should be limited in the rotation 
and close-growing crops or grasses and legumes for for- 
age should be grown most of the time. Green-manure 
crops help to maintain and increase the organic-matter 
content and improve soil tilth. Use of winter cover crops 
and crop residue helps to control runoff and erosion. 


CAPABILITY UNIT Ille—5 


Only Riddles sandy loam, 6 to 12 percent slopes, is in 
this unit. It is a deep, moderately sloping, well-drained 
soil. The surface layer is sandy loam, and the subsoil is 
sandy clay loam. 

This soil has a low organic-matter content, moderate 
available moisture capacity, and moderate permeability. 
The main management needs are control of erosion and 
the regular return of organic matter. 

This soil is suited to corn, soybeans, small grain, and 
grasses and legumes for hay and pasture. It also is suited 


to fruits, berries, nursery stock, and most species of trees, 
including walnut and yellow poplar. 

Use of crop residue, winter cover crops, and such con- 
servation practices as stripcropping, terracing, and 
grassed waterways helps to control runoff and erosion. 


CAPABILITY UNIT IlIe-12 


This unit consists of deep, moderately sloping, exces- 
sively drained soils of the Chelsea and ‘Tyner series. 
These soils have a surface layer of sand or loamy sand 
and a subsoil of sand or loamy sand. They have a low 
organic-matter content, low or very low available mois- 
ture capacity, and rapid or very rapid permeability. The 
main management limitations are the risk of erosion, 
droughtiness, and the unfavorable organic-matter con- 
tent. 

Soils in this unit are used for all crops common in the 
county, but because moisture is limited, they are better 
suited to crops that mature carly in the season, such as 
small grain or grass-legume meadow, than they are to 
most other crops. They also arc suited to Christmas trees 
and wildlife habitat. 

Contour farming and stripcropping, as well as use of 
crop residue and winter cover crops, help to control run- 
off und erosion. Lime and fertilizer are needed in ade- 
quate amounts for economical crop production. 


CAPABILITY UNIT Ile-13 


This unit consists of deep, gently sloping and moder- 
ately sloping, well-drained and somewhat excessively 
drained soils of the Fox, Mctea, and Oshtemo series. 
These soils have a surface layer of loamy sand and sandy 
loam and a subsoil of sandy Joam or sandy clay loam. 

The soils in this unit have a low organic-matter con- 
tent, low to moderate available moisture capacity, and 
rapid to moderate permeability. The main limitations are 
the risk of erosion, droughtiness, and the lack of organic 
matter. 

These soils are suited to most of the crops commonly 
crown in the county. The main crops are corn, smal] 
grain, and gra and legumes. They also are suitable for 
orchards| (fig. 15), woodland, and wildlife habitat. They 
are better suited to small grain and deep-rooted legumes 
than to most row crops. 

Use of crop residue, barnyard manure, and _green- 
manure crops provides a regular supply of organic mat- 
ter. Contour farming, stripcropping, and grassed water- 
ways aid in reducing soil loss. 


CAPABILITY UNIT IlIs-1 


This unit. consists of deep, nearly level and gently slop- 
ing, excessively drained and somewhat excessively drained 
soils of the Chelsea and Tyner series. The Chelsea soils 
have a sand surface layer and subsoil, and the Tyner 
soils have a loamy sand surface layer and subsoil. 

Soils in this unit have a low organic-matter content, 
low or very low available moisture capacity, and very 
rapid permeability. The main limitations are droughti- 
ness, unfavorable organic-matter content, and risk of 
soil blowing. 

These soils are suited to all crops commonly grown in 
the county. However, they are better suited to early 
maturing crops than to most other crops. They have 
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Figure 15.Apple orchard on Metea loamy fine sand, 6 to 12 per- 
cent slopes, in capability unit [1Te—13, 


savere limitations for crops that require large amounts 
of water. They are also suited to truck and other special 
crops, such as nursery stock, melons, berries, and Hower 
bulbs. Crops respond well to applications of supplemental 
water, 

Use of crop residue and cover crops helps to improve 
and maintain the organie-matter content and to reduce 
soil blowing. Irrigation, which tends to keep the soil 
moist during extremely dry periods, also reduces the 
hazards of soil blowing, 


CAPABILITY UNIT [Is-2 


_ This unit consists of deep. newrly level und gently slop- 
ing, moderately well drained to somewhat smears 
drained soils of the Bronson, Dickinson, Fox, Metea, and 
Oshtemo series, These soils haye a surface layer of loamy 
sand or sandy loam and 1 subsoil of loumy sand, sandy 
loam, or sandy clay loum. They have a low organic-matter 
eontent, except for the Dickinson soil, which has a high 
orgiuuc-mutter content, All the soils have a low to mod- 
erate available moisture capacity and moderately rapid 
to moderate permeability. The main limitations are 
dreughtiness, risk of soil blowing, and the unfavorable 
organic-matter content, 

These soils are suited to all crops commonly grown in 
the county, but crops are affected by droughtiness. The 
soils are better suited to early maturing crops, such as 

4834139 O—74 6 


small grain, than they are to most other crops. They 
are suited to irrigation and, with adequate moisture, such 
special crops as berries, fruits, truck crops, and nursery 
stock do well. 

Use of crop residue, cover crops, and minimum tillage 
practices aids in the control of soil blowing and regularly 
supplies organic matter. Field windbreaks also are bene- 
ficial in the control of soil blowimg. 


CAPABILITY UNIT IIiw-1 


The only soil in this unit is Maumee loamy fine sand. 
Tt is a deep, nearly level, very poorly drained soil. It has 
a surface layer of loamy fine sand and a subsoil of loamy 
sand and sand. 

This soil has a high organic-matter content, low avail- 
ablg moisture capacity, and rapid permeability, Early in 
spring snd late in winter, the water table is at or near 
the surface, The main limitation is wetness. Some soil 
blowing occurs during seasons when there is no vegetative 
cover and the surfieo layer is dry. 

This soil is suited to most crops commonly grown in the 
county. The main crops are corn and soybeans, Small 
grain and grasses and legumes also are grown. Other 
siutable crops are mint, cabbage, onions, carrots, and 
tomatoes. 

This soil requires adequate drainage for maximum pro- 
duction. If tile drainage is used, special blinding ar filters 
are needed to prevent the sand from entering the tile 
lines. Open ditches also are effective in draining this soil. 
It can easily be overdrained and become droughty. Meas- 
ures that control the level of the water table are effective 
in regulating the degree of drainage. Use of cover crops, 
crop residue, and field windbreaks is helpful in reducing 
soil blowing. This soil is suitable for many different crop- 
ping systems, including continuous row cropping. 


CAPABILITY UNIF Ww 

Brady sandy loam, the only soil in this unit, is deep, 
nearly level, and somewhat poorly drained. The surface 
layer and subsoil consist of sandy loam. 

This soil has a moderate organic-matter content, low 
available moisture capacity, and moderately rapid perme- 
ability. The main Hmitations are wetness and the organic- 
matter content. 

This soil is suited to most crops commonly grown in 
the county. The main crops are corn and soybeans. Some 
small grain and grasses and legumes also are grown. 

Tile drainage or open-ditch drainage effectively lowers 
the water table and removes excess water. If tile drainage 
is used, special blinding or filters are needed to prevent 
the tile lines from becoming clogged with sand. This soil 
can be overdrained and become droughty. 

Use of crop residue and cover crops supplies regular 
additions of organic matter. This soil is suited to many 
combinations of cropping systems, including the continu- 
ous production of row crops. 


CAPABILITY UNIT Illw-8 

The only soil in this unit is Carlisle muck, drained. It 

is deep, nearly level, and poorly drained. The organic- 

matter content is very high, the available moisture capac- 

ity is high, and permeability is moderately rapid. The 
main limitations are wetness and risk of soil blowing. 
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This soil is suited to corn und soybeans, It also is suited 
to such special crops as onions, potatoes, sweet corn, car- 
rots, and grass sod for lawns, 

Adequate drainage is essential in the management of 
this soil. Both open ditch drainnge and tile drainage are 
common methods used for drainage. In some areas out- 
lets are not available for drainage systems and pumping 
may be desirable. Here, habitat for wetland wildlife is 
easily created. 

Soil blowing can oecur during any season of the year if 
the surface of the soil is dry and unprotected. Field wind- 
breaks of certain species ea shrubs and trees, the 
use of cover crops, and artificially wetting the surface 
soil all help to reduce soil blowing. 


CAPABILITY UNIT FVe=1 


This unit consists of deep, well-drained, moderately 
sloping and strongly sloping soils of the Minmi series. 
These soils are eroded or severely eroded. The surface 
layer is loam or clay loam, and the subsoil is clay loam 
or silty elay loam. 

These soils have a low orgunic-matter content, high 
available moisture capacity, and moderate to moderately 
slow permeability. Runoff is rapid. During extremely dry 
seasons, moisture can be limiting on the Miami clay loam. 

The clay loam surface layer is difficult to work. Tt is 
tough and sticky when wet and extremely hard when dry, 
This soil is best worked under ideal moisture conditions. 
The main management needs are the control of runoff 
(Gig: Ut) ina erosion and the improvement; of soil tilth. 

Establishing and maintaining grassed waterways and 
using contour farming help to control erosion on the soils 
in this unit, Use of crop residue and winter cover crops 
supplies regular additions of organic matter, reduces run- 
off, and improves soil tilth. Crops grown on the severely 
eroded soil respond well to applications of barnyard 
manure. 

These soils are well suited to cropping systems having 
rotations in which row crops are grown only occasionally. 
The severely eroded soil is well suited to hay or pasture. 


Figure. 16.—Windbreaks of green willow on Carlisle muck. 


Figure 17.—Good legume hay on Miami clay loam, 6 to 12 percent 
slopes, severely eroded. 


Areas on which long rotations or permanent vegetation 
are used provide good habitat for open-land wildlife. 
Soils in this unit also are well suited to trees. 


CAPABILITY UNIT IVe-5 


The only soil in this unit is Riddles sandy loam, 12 to 
18 percent slopes. This is a deep, stron ly sloping, well- 
drained soil. ‘The surface layer is sandy loam, and the 
subsoil is sandy clay loum or clay loam, 

This soil has a low organic-matter content, moderate to 
high available moisture enpacity, and moderate perme- 
ability. The main management needs ure the control of 
runoff and erosion and the regular return of organic 
matter, 

This soil is poorly suited to cultivated crops because of 
slope and the hazard of erosion. It is better suited to 
small grain and to grasses and legumes for forage, and it 
should be used only occasionally for cultivated crops. It 
is suited to woodland and produces high-quality timber. 
Good wildlife habitat can readily be developed on this 
soil. 

Such conservation practices as grassed waterways, con- 
tour farming, and minimum tillage help to control sur- 
face runoff and erosion. Without use of conservation 
practices, permanent vegetation helps to minimize sur- 
face runoff and erosion. 


CAPABILITY UNIT 1Ve~13 


The only soil in this unit is Oshtemo loamy sand, 12 to 
L8 percent slopes. Th is a deep, strongly sloping, somewhat 
excessively drained soil. The surface layer is loamy sand, 
and the subsoil is sandy loam and loamy sand. 

This soil has a low organic-mutter content, low avail- 
able moisture capacity, and moderately rapid permeabil- 
ity. The main minagement needs are the control of run- 
off, orosion, and droughtiness and the regular return of 
organic matter, 

This soil is well suited to small grain and to grasses 
and lezumes for forage. Cropping systems in which row 
crops ure grown only occasionally are pean The soil 
is suited to many kinds of trees and shrubs. 

Contour farming and stripcropping, as well as the use 
of crop residue and winter cover crops, help to control 
erosion and runoff. 
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CAPABILITY UNIT 1Vz-1 


This unit consists of deep, nearly level and gently slop- 
ing, moderately well drained and excessively drained sotls 
of the Brems and Plainfield series. The surface layer is 
—— or loamy fine sand, and the subsoil is medium 
sand. 

These soils have « low organi¢-matter content, yery low 
available moisture capacity, and rapid or very rapid 
permeability. The main limitations are droughtiness, the 
ow organic-matter content, und the risk of soil blowing. 

These soils are well suited to crops that mature variy 
in the season, Although they are used for all crops com- 
monly grown in the county, they have severe limitations 
for crops that require large amounts of water, such as 
corn, They are suited to Christmas trees and wildlife 
habitat. Special crops, such as berries, fruits, flower 
bulbs, and nursery stock, do well under irrigation (fig. 
along with other high-return cash crops. 

A protective vegetative cover, windbreaks in critical 
areas, and protection from overgrazing help to contral 
soil blowing. Use of crop residue anil cover crops helps 
to improve and maintain the organic-matter content. 


CAPABILITY UNIT [Vw=3 


This unit consists of deep, level, very poorly drained 
organic soils of the Edwards and Tawas series, The or- 
ganic layers are composed of partially decomposed or- 
ganic material. 

These soils have a very high organic-matter content, 
high available moisture capacity, and moderately rapid 
permeability. The main limitations are wetness and the 
risk of soil blowing. 

These soils are suited to all crops commonly grown in 
the county. The main crops are corn and soybeans. Such 
special crops as onions, carrots, and potatoes grow well 
on these soils, and so do pasture plantings. 


Figure 18-——Strawberries being irrigated on Plainfield fine sand, 
0 to 2 percent slopes, 


Adequate drainage is essential in the management of 
these soils, The Edwards soil is underlain by marl and 
does not always respond well to tile drainage, Open-ditch 
drainage is the most feasible method for this soil. The 
Tawas soil is underlain by sand and responds readily to 
drainage systems. Tt is also well suited to practices that 
Sonkcal tie level of the water table. If tile drainage is 
used, special blinding or filters ire needed to prevent sand 
from filling the tile. Surface runoff from the uplands 
commonly needs to be diverted away to help correct the 
wetness, 

Use of cover crops and crop residue helps to control 
soil blowing early in winter and in spring. Shrub wind- 
breaks are beneficial for this purpose throughout the year. 


CAPABILITY UNIT I'Vw-4 


The only soil in this unit is Tedrow loamy sand. It is a 
deep, nearly level, somewhat poorly drained soil. The 
surface layer and subsoil arc loamy sand. 

This soil has a low organic-matter content, low avail- 
able moisture capacity, and rapid permeability. The main 
Limitation is wetness. During prolonged dry periods, 
plants are damaged by drought and soil blowing may 
occur, 

This soil is suited to small grain and to grasses and 
legumes. If irrigated, this soil is suited to many kinds of 
special crops. 

A suitable drainage system is needed to remove excess 
water, especially during the early part of the growing 
season. If tile drainage is used, it is important to take 
precautions to prevent the sand from entering the tile. 
Ditches that control the water table, together with struc- 
tures to contro] overdrainage, are beneficial. Use of crop 
residue, cover crops, and minimum tillage helps te control 
soil blowing. 

CAPABILITY UNIT Vw-2 


This unit consists of deep, nearly level, very poorly 
drained to well-drained soils in Alluvial land, mixed, and 
in the Carlisle and Tawas series. The muck layer of the 
Tawas and Carlisle soils consists of decomposed plant 
remains. Soils mapped as Alluvial land, mixed, have a 
surface layer of silt loam or loam and 2 subsoil of silt 
loam, loam, or sandy loam. All the soils in this unit have 
moderate or high organie-matter content, moderate or 
high available moisture capacity, und moderate or mod- 
erately rapid permeability. 

Soils in this unit are not suited to cropping, because 
they are dissected by many old stream channels and be- 
cause their soil material and drainage are extremely vari- 
uble. Many reas ure subject to frequent flooding, and 
some areas ire Panpanbieal to drain. Other areas border 
marshes or lakes and haye a permanently high water 
table, Some areas are suited to permanent pasture and 
ndapted woodland species, Other areas provide habitat 
re wetlind wildlife or food and cover for upland wild- 
ne. 

‘CAPABILITY UNIT Vie~1 

This unit consists of deep, strongly sloping to steep, 
well-drained soils of the Miami and Riddles series. The 
surface layer is sandy loam or clay loam, and the subsoil 
is sandy clay loam, clay loam, or silty clay loam. 

These soils have a low organic-matter content, high 
available moisture capacity, and moderate to moderately 
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slow permeability. Management needs include control of 
erosion and runoff and maintenance of a vigorous vege- 
tative cover. 

These soils are suited to grasses and legumes for forage. 
Some areas, where the soils are steep or severely eroded, 
are better managed as permanent pasture, These soils also 
are suited to trees and open-land wildlife. 

Permanent: grasses and legumes ean be maintained by 
controlled grazing and by timely and adequate applica- 
tions of lime and fertilizer. Renovating permanent pas- 
tures on the contour helps to control erosion during the 
renovation period. Establishing and maintaining grassed 
waterways also help to control erosion and runoff. 


CAPABILITY UNIT Vie-3 


The only soil in this unit is Oshtemo loamy sand, 18 
to 25 percent slopes. This is a deep, steep, somewhat ex- 
cessively drained soil. It has a surface layer of loamy 
sand and a subsoil of sandy loam. 

This soil has a low organic-muatter content, low avail- 
able moisture capacity, and moderately rapid permeabil- 
ity. The main limitations are the risk of erosion, drought- 
iness, and the unfavorable organic-matter content, 

This soil is suited to grasses, logumes.and trees. It is 
commonly used for permanent pasture |(fig. 19)] because 
of the difficulty of moving farm machineryon it, Small 
grains are occasionally seeded, Areas on which long rota- 
tions or permanent vegetation are used provide good 
habitat for open-land wildlife. 
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Use of contour farming, grassed waterways, and mini- 
mum. tillage helps te control erosion. 


CAPABILITY UNIT Vie-1 


Only Plainfield fine sand, 6 to 12 percent. slopes, is in 
this unit. It is a deep, moderately sloping, excessively 
drained soil. The surface layer, subsoil, and underlying 
material are all fine sand. 

This soil has low organic-matter content, very low 
uvailable moisture capacity, and very rapid permeability, 
The main limitations are droughtiness, low organic-mat- 
ter content, and risk of soil blowing. 

This soil is suited to grasses and legumes for forage 
und to trees. It is used for corn and soybeans but is Saoely 
suited to them because sufficient moisture is lacking. 
Small grain is grown in spring, when water is available. 
Christmas trees and other conifers do well on this soil. 
Use of crop residue and cover crops helps to provide reg- 
ular additions of organic matter. A protective vegetative 
cover, permanent. cover in critical areas, and protection 
from overgrazing help to prevent soil blowing. 


CAPABILITY UNIT VIle-3 


This unit consists of Borrow pits, Gravel pit, and Made 
land. These are areas in which the original soils have 
been so disturbed that they can no longer be identified b 
soil series. The areas have been leveled or filled wit. 
earth or trash. They are made up of sand, silt, clayey 
material, and trash in almost any proportion. 


Figure 19.—Pasture on Oshtemo loamy sand, 18 to 25 percent slopes. 
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The suitability of these areas for farm use can only be 
determined by onsite inspection. Many areas are used for 
urban development, but suitability for any land use is 
dependent on the nature of the material. 


CAPABILITY UNIT VIIIw-1 


This unit consists only of Marsh, a land type that is 
covered by shallow water most of the time. These areas 
are around edges of deep bodies of water and in un- 
drained depressions. The soil material is muck and peat, 
silt and clay, or sand and gravel. These areas are dry for 
short periods of time during most summers. They have 
little value as cropland, pasture, or woodland. 


Predicted yields? 
Table 2 |lists average acre yields of corn, soybeans. 


wheat, oats, clover and grass, and alfalfa or alfalfa and 
grass that can be expected on each soil in the county 
under two levels of management. In columns A are yields 
to be expected under a common, or medium, level of man- 
agement. In columns B are yields to be expected under 
an improved, or high, level of management that some 
farmers in the county are now practicing. 

The yields are predicted averages for a period of 5 to 
10 years. They are based on farm records; on interviews 
with farmers, members of the staff of the Purdue Agri- 
cultural Experiment Station, and others familiar with 
the agriculture of the county; and on direct observations 
by soil scientists and district conservationists. Considered 
in making the estimates were the prevailing climate, 
characteristics of the soils, and the influence of different 
kinds of management on the soils. 

It should be understood that these yield figures may 
not apply directly to specific tracts of land for any par- 


*Donwatp SMITH, district conservationist, Soil Conservation 


Service, assisted in preparing this section. 
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ticular year, because the soils vary somewhat from place 
to place, management practices differ from farm to farm, 
and weather conditions vary from year to year. Never- 
theless, these estimates appear to be as accurate a guide 
as can be obtained without further detailed and lengthy 
investigations. They are useful in showing the relative 
productivity of the soils and how soils respond to im- 
proved management. 

The management needed to get the yields in columns A 
consists of (a) using cropping systems that maintain tilth 
and organic matter, (b) using management practices that 
reduce erosion sufficiently so that the qualities of the land 
are not greatly reduced, (c) using moderate applications 
of fertilizers and lime as determimed. by soil tests, (d) 
returning most crop residue to the soil, (e) using conven- 
tional plowing and tillage methods, (f) using crop vari- 
eties generally adapted to the climate and soils, (g) con- 
trolling weeds moderately well by tillage and spraying, 
and (h) draining wet land sufficiently well for cropping, 
though in cases yields are somewhat restricted by wetness. 

The management needed to get the yields in columns 
B consists of (a) using cropping systems that maintain 
tilth and organic matter, (b) using the cultural practices, 
mechanical practices, or both, that are needed to control 
erosion, so that the qualities of the land are maintained 
or improved rather than reduced, (c) maintaining high 
levels of available phosphate, potassium, and nitrogen as 
determined frequently by soil tests and according to rec- 
ommendations by the State Agricultural Experiment Sta- 
tion, (d) liming the soils as indicated by tests and accord- 
ing to recommendations, (¢) using crop residues to the 
fullest extent for protection and improvement of the soil, 
(f) practicing minimum tillage, (g) using only the best 
adapted varieties of crops, (h) thoroughly controlling 
weeds by tillage and spraying, and (i) adequately drain- 
ing wet soils. 


TaBLE 2.—Predicted average acre yields of principal crops under two levels of management 


{In columns A are yields to be expected under common management, and in columns B are yields to be expected under improved manage 
ment, Absence of data indicates that the crop ordinarily is not grown on the soil or the soil is nat suitable for it] 


Clover-grass Alfalfa or 
Corn Soybeans Wheat Oats mixture alfalfa-grass 
Soil mixture 
A B A B A B A B A B A B 
Bu. Bu. Bu. Bu. Bu. Bu. Bu Bu. Tons Tons Tons Tons 

Alluvial land, loamy___.-. 22222222 ee 80 110 30 46 cae lecca a 6 7. 2.0 Be Oi eseecalesae oS 
Alluvial land; Mixed. c.25 240 3cccc0neu 2 so teeced| caew el ce cnlececcclicccwc sce oclouc uleeeeclosess bec aclec ced cteoo oo clhoeeue 
Aubbeenaubbee sandy loam______.____________ 65 85 18 24 25 30 55 60] 1.2; L7| 20 3.0 
Blount silt loam, 0 to 2 percent slopes__-____.__ 85 | 110 30 40 35 45 55 75| 20] 30/ 30 4.0 
Blount silt loam, 2 to 4 percent slopes, eraded___ 75 | 100 30 35 30 40 55 75 | 20 3.0] 3.90 4.0 
Borrow pits_---.-.-.------2- 2 hoe ee ooh erin lla nual Se eet ekosted | cicnelecllawntaa lace aie 
Brady sandy loam______...--.-----2_ 222 e-- 70 85 23 26 25 35 50 60; 20/ 30] 25 3.2 
Brems loamy fine sand 40 60 14 18 16 25 30 40 1,0 1.2 2.0 2.5 
Bronson sandy loam 60 80 22 28 25 30 50 60 15/2 15 3.0 3.5 
Brookston silt loam__.._-..___. 100 | 140 35 45 30 40 60 80| 20] 30] 30 4.0 
Carlisle muck 
Carlisle muck, drained 
Chelsea fine sand, 0 to 2 percent slopes 
Chelsea fine sand, 2 to 6 percent slopes 
Chelsea fine sand, 6 to 12 percent slopes 
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TABLE 2.—Predicted average acre yields of principal crops under two levels of management—Continued 


Clover-grass 


Alfalfa or 


Corn Soybeans Wheat Oats mixture alfalfa-grass 
Soil mixture 

A A B A B A B A B A B 

Bu. Bu. Bu. Bu. Bu. Bu Bu. Bu. Tons Tons Tons Tors 
Crosby loam, 0 to 2 percent slopes. .__-.---.--- $0 110 30 40 30 40 60 80 2.0 3. 0 3.0 4.0 
Crosby loam, 2 to 4 percent slopes_.____-_-_--- 85 100 30 35 30 40 60 80 2.0 3. 0 3.0 4,0 
Del Rey silt loam______---------------------- 75 95 25 35 30 40 60 80] 1.7) 25); 30 4.0 
Dickinson sandy loam____-_------------------ 60 75 20 25 25 30 60 70 15 1.7 3.0 3.5 
Dowagiac loam... -=5---.--25222c05---52225 70 90 22 30 30 35 60 70| 15] LT] 3.0 3. 5 
Edwards muck. _-_.-_----------------------- 75 00: towel eet tees ans elle esl, stesloe eect tice: [beac asion Jone 
Fox sandy loam, 0 to 2 percent slopes___------- 70 85 25 30 30 35 60 70 1.5 2.2 3.0 4.0 
Fox sandy loam, 2 to 6 percent slopes______-_---- 70 85 25 30 30 35 60 70 15} 22] 3.0 40 
Fox sandy loam, 6 to 12 percent slopes, eroded___. 60 75 20 25 28 32 60 70 1.5 2.2| 30 3.5 
Gilford sandy loam__~__..--.---------------- 40 60 80 15 2.5 2.5 3.0 
Gilford mucky sandy loam_____-__------------- 15] 25 2.6 3. 0 
Gravelpit...= 2 o26s0 noo ens tebe betel eoeee es sctend (Senses oS Pe sees cee ecec EO eG |e aac lact een ao ees eee ac [eases 
Haskins loam, 0 to 2 percent slopes 3. 0 3.0 4.0 
Haskins loam, 2 to 4 percent slopes 3. 0 3.0 4.0 
Homer loam-------------------- 2.2 3. 0 3.5 
Linwood muck____-___--.------------------.-{ 100] 180] 25] 30 |_._._-|_--.--J]------|------]------|------|------|------ 
Made landic.) 252225 222 spect si ote etles one 
Marsh onc ete odes an no otnedekected clas foasete|sobocc|oeSec.|aseten|EtSson|seess|acea asc uasn|Soeees| Stee s' 
Maumee loamy fine sand__-_----------------- 2,0 2.5 
Metea loamy fine sand, 0 to 6 percent slopes--_-_- 65 80 25 30 30 35 60 70 LS 17 2.5 3.5 
Metea loamy fine sand, 6 to 12 percent slopes__- 50 65 15 20 20 25 45 55 1.5 17 2.0 3.0 
Miami loam, 2 to 6 percent slopes, eroded__-_ ._- 85 110 30 35 30 40 60 380}; 20) 320] 3.0 5. 0 
Miami loam, 6 to 12 percent slopes, eroded______ 70 8d 25 30 30 40 50 70 1.5 2.2 2.5 3.5 
Miami loam, 12 to 18 pereent slopes, eroded_____ 40 55 20 22 25 30 50 60 1.5 2.0 2.5 3.0 
Miami clay loam, 6 to 12 percent slopes, severely 

eVoded. 25. see Sesoe oe pees soe eS 60 75 25 30 25 33 50 65 1,2 17 2.5 3.0 
Miami clay loam, 12 to 18 percent slopes, severely ; 

POW. 2 nn ho eo ecm eee eeeeso eee 35 45 15 20 25 30 45 60 1.2 17 2.0 2.7 
Oshtemo loamy sand, 0 to 2 percent slopes. -_-__- 60 75 20 24 25 30 50 60 1.2 15 2.5 3.0 
Oshtemo loamy sand, 2 to 6 percent slopes__ 55 75 20 25 25 30 45 50 1,2 15 2.5 3.0 
Oshtemo loamy sand, 6 to 12 percent slopes_ 50 70 18 22 25 30 45 50 2 15 2.2 2, 5 
Oshtemo loamy sand, 12 to 18 percent slopes_._- 45 65 15 20 25 28 45 50 1.2 1.5 2.0 2, 2 
Oshtemo loamy sand, 18 to 25 percent slopes____|_..--__|----__]------|------ 20 25 30 40 1.0 1.5 1.5 2,0 
Pewamo silty clay loam______-___..-_--------- 95 120 35 40 35 40 70 80 2.0 3.0 3. 0 4,0 
Plainfield fine sand, 0 to 2 percent slopes._______ 40 60 15 20 15 20 30 40 et 10 Le 2.0 
Plainfield fine sand, 2 to 6 percent slopes________ 40 60 15 20 15 20 30 40 ef 10 1.7 2.0 
Plainfield fine sand, 6 to 12 percent slopes_______ 35 50 15 18 15 20 30 40 Pad 10 1.7 2.0 
Rawson loam, 0 to 2 percent slopes__---------- 85 110 30 40 35 45 60 80} 20/ 30) 30 5. 0 
Rawson loam, 2 to 6 percent slopes_----------- 80 95 28 36 35 40 55 75 2.0 3.0 3.0 40 
Rawson loam, 6 to 12 percent slopes, eroded ____ 70 85 25 30 30 38 50 70 1.5 2.2 2.5 3.5 
Rensselaer silt loam___.___------------------- 85 110 85 40 30 40 60 80; 15] 20) 3.0 4.0 
Riddles sandy loam, 0 to 2 percent slopes.___-_- 80 100 28 35 30 40 60 80} 2.0 3.0) 3.0 5.0 
Riddles sandy loam, 2 to 6 percent slopes_______ 75 90 25 33 30 40 60 80 1.7 2.5 3.0 4,0 
Riddles sandy loam, 6 to 12 percent slopes__-_--- 70 85 25 30 30 40 50 70}; 15) 25) 25 3.5 
Riddles sandy loam, 12 to 18 percent slopes, 

@TOded.... 5232. Asse Sect scene ese ete 40 60 18 22 25 30 50 60 1.5 2.0 2.5 3.0 
Riddles sandy loam, 18 to 25 percent slopes, 

OTO0OW a oof ene ceo oe ee eee es 40 55 18 20 22 28 45 55 1.5 2.0 2.2 2.7 
Riddles loam, 0 to 2 percent slopes__.______-_-- 95 | 130 30 45 40 50 65 8 | 20}; 30] 3.0 5. 0 
Riddles loam, 2 to 6 percent slopes, eroded- -_---_ 85} 110 30 35 30 40 60 80] 20; 30) 30 5.90 
Riddles loam, 6 to 12 percent slopes, eroded____- 70 85 25 30 30 40 50 70 1.5 2.2 2.5 3.5 
Sebewa, loam_____..-_..---_-----_----------- 40 60 80 1.5 2.0 3. 0 4.0 
Shoals loame. 2.2 2.020i2s20025--2222 senesced ne 1.5 20 eo ccbateockes 
Tawas:-muck oo: 222 22 secke sot ec cee en ceo cene Lbs seleoeews|btecel beeen Sete Sco ese)2oset see ce ee lect esl ese ese oeees 
Tawas muck, drained__'._-_________-----------] 70] 90] 25] 35 j--.-_-]------|------|------|------|----.-|----=-|---z-- 
Tedrow loamy sand___-.--------------------- 7 1.0 17 2.0 
Tyner loamy sand, 0 to 2 pereent slopes___----- 45 70 18 22 20 30 40 60 |; 10] 14] 20 3.0 
Tyner loamy sand, 2 to 6 percent slopes_-_-_-~-_-- 45 70 18 22 20 30 40 60 LO 1.5 2.0 3.0 
Tyner loamy sand, 6 to 12 percent slopes. .----- 45 70 18 22 20 30 40 60 1.0 15 2.0 2.5 
Volinia loam- 2 ovscoe ott et eee eect 70 90 22 30 30 35 60 70] 15] LT] 30 3.5 
Wallkill silt loam___-.----------- _-| 90] 120 30 AOS | Peet al ee oa eet eA See Le el ae 
Washtenaw silt loam oe 90} 120 30 40 30 40 60 80} 15); 20] 30 4.0 
Whitaker loam..._._.-_..---.--.------------- 90! 110 30 40 30 40 60 80} 20; 30) 30 4.0 
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Engineering Uses of the Soils * 


Soils are of special interest to professional engineers 
because they affect the construction and maintenance of 
roads, airports, pipelines, building foundations, facilities 
for water storage, erosion control structures, drainage 
systems, and sewage disposal systems. Among the prop- 
erties important to the engineer are permeability to 
water, shear strength, compaction characteristics, soil 
drainage, shrink-swell characteristics, grain size, plas- 
ticity, and pH. Depth to water table and depth to bedrock 
also are important, and topographic position of the soils 
may be significant. 

The information in this survey can be used to— 


1. Make soil and land use studies that will aid in 
selecting and developing industrial, business, 
residential, and recreational sites. 

2. Make preliminary evaluations of soil and ground 
conditions that will aid in selecting highway and 
airport locations and in planning detailed soil 
surveys of the selected locations. 

3. Assist in designing drainage systems, farm 

ponds, diversion terraces, and other structures 

for soil and water conservation. 

Locate possible sources of sand and gravel. 

Correlate performance of structures with soil 

mapping units and, thus, develop information 

that can be useful in designing and maintaining 
new structures. 

6. Determine the suitability of soil units for cross- 
country movements of vehicles and construction 
equipment. 

7. Supplement information obtained from other 
published maps and reports and aerial photo- 
graphs for the purpose of making maps and re- 
ports that can be used readily by engineers. 

8. Develop other preliminary estimates for con- 
struction purposes pertinent to the particular 
area. 


With the use of the soil map for identification, the 
engineering interpretations reported here can be useful 
for many purposes. They do not eliminate the need for 
sampling and testing at the site of specific engineering 
works where heavy loads are to be supported or where 
the excavations are deeper than the depths of layers here 
reported. Even in these situations, the soil map is useful 
for planning more detailed field investigations and for 
suggesting the kinds of problems that may be expected. 

[fables 3,1 Jandl 5 provide soils data useful in engineer- 
ing. Only the data in[table 3lare from actual laboratory 
tests. The estimates Me and|5|are based on a com- 
parison of soils with those tested. At many construction 
sites, major variations in the soil may be present within 
the depth of the proposed excavations, and several soils 
may occur within a short distance. Specific laboratory 
data on engineering properties of the soil should be de- 
termined for the soil at the site before any engineering 
work is planned in detail. 


oop 


* PETER ForsyTHe, assistant State conservation engineer, Soil 
Conservation Service, assisted in preparing this section. 
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Some of the terms used by the soil scientists may be 
unfamiliar to the engineer. Some words, for example 
soil, clay, silt, sand, aggregate, and granular, have spe- 
cial meanings in soil science. These terms and others are 
defined in the Glossary at the back of this survey. 

Information useful in engineering can be obtained 
from the soil map. It will often be necessary, however, to 
refer to other parts of the survey. By using the informa- 
tion in the soil map, the soil profile descriptions, and the 
tables in this section, the engineer can plan a detailed in- 
vestigation of the soil at the construction site. 


Engineering classification systems 


Two systems for classification of soils are in general 
use among engineers. Most highway engineers classif 
soil material according to the system used by the Ameri- 
ean Association of State Highway Officials (AASHO) 
(1). Other engineers prefer to use the Unified soil classi- 
fication system. Both classification systems are used in 
this survey in[tables 3)and|4]and are briefly described 

ere. 

AASHO Classification System.—lIn this system, all soil 
materials are classified in seven principal groups, based 
on mechanical analysis and plasticity test data. The 
groups range from A-1 (gravelly soils of high bearing 
capacity, the best soils for subgrades) to A-7 (clay soils 
having low strength when wet, the poorest soils for sub- 
grades). Highly organic soils, such as peat and muck, 
are not included in this classification, as their use as a 
construction material or foundation material should be 
avoided. 

Within each of the principal groups, the relative engi- 
neering value of the soil material is indicated by a group 
index number. Group indexes range from 0 for the best 
material to 20 for the poorest. The group index number 
for several of the soils of Elkhart County is shown, in 
parentheses following the soil group symbol, in the next 
to last column in| table The estimated AASHO classi- 
fication for all of the sotis of the county is given in table 


Unified Classification System—Some engineers prefer 
to use the Unified soil classification system (7). This sys- 
tem is based on identification of soils according to their 
texture and plasticity and their performance as engineer- 
ing construction materials. In the Unified system, soil 
materials are identified as coarse grained (eight classes), 
fine grained (six classes), or highly organic. The classifi- 
cation of the tested soils according to the Unified system 


is given in table 3 are! ell classification of all 


the soils is given in| table 4. 


Engineering test data 


presents test data from three soil series of Elk- 
hart County taken from seven locations. Only selected 
layers of each soil were sampled. The test results have 
been used as a general guide in estimating the engineer- 
ing properties of the soils of the county. 

Mechanical analyses were made by a combination of the 
sieve and hydrometer methods. The liquid limit and plas- 
ticity index were determined. The results of these tests 
and the classification of each sample according to both 
the AASFIO and the Unified systems are given in table 4.] 
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SOIL SURVEY 


TABLE 3.—Engineering 


{Tests performed by Purdue University, in cooperation with the Indiana State Highway Commission and the Bureau of 


Soil name and location 


Gilford sandy loam: 
SEY¥SW}q sec. $2, T. 38 N., R. 6 E. 
(Modal). 


NW48SWs sec. 6, T. 36 N., RB. 


» R 6 E 
(Finer textured than modal). 


Oshtemo loamy sand: 
NE. corner of sec. 32, T. 38 N., R. 6 E. 
(Modal), 


NE. corner of sec. 15, T. 38 N., R. 4 E. 
(Finer textured than modal). 


SW. corner of sec. 29, T. 38 N., R. 6 E. 
(Coarser textured than modal). 


Volinia loam: 
SEYNW sec. 25, T. 36 N., R. 6 E. 
(Modal) . 


SEYSW sec. 22, T. 36 N., R. 6 E. 
Coarser textured than modal). 


Sandy outwash. 


Sandy outwash. 


Sandy outwash. 


Sandy outwash. 


Sandy outwash. 
Gravelly and sandy 
outwash, 


Gravelly and sandy 
outwash, 


Moisture-density ! Mechanical 
analysis 2 
scs 
report Depth Percentage 
Parent material No. from passing 
3-63 surface Maximum | Optimum sieve— 
Ind- dry moisture | 
20 density 
1 % 
inch | inch 
Pounds per 
Inches cubic foot Percent 
9-1 0-8 102 pd Eee 100 
9-2 11-28 119 pf Se eee 100 
9-3 28-42 121 a eee 100 
8-1 Q-11 95 7 ee eres 
8-2 16-27 113 1B: |eccsusltece sy 
8-3 27-37 | 110 5G ba Sewer eee 
i t 
5-1 0-10 126 AO) | sceces 100 
5-2 19--29 126 10 100 94 
5-3 48-58 128 10; 106 96 
1-1 0-10 121 12) |e oS SoS 
1-2 16-30 122 Cs 0 ees oneenmeen 
1-3 30-45 105 43: |issec alec eles 
re 0-9 124 10 |... 100 | 
4-2 18-31 122 10 |__.--- 100 
4:3 58-70 123 8 100 98 
| 
7-1 0-9 |; iil TG oi eie olden tears 
7-2 15-28 , 124 a 29 eee 100 
7-3 48-88 | ji8 14 |------ 100 
t-] 0-9 102 | + ee ee fee 
§-2 | 15-26 116 |! 13 100 O4 
6-3 | 42-54 134 ! os 100 


1 Based on AASHO Designation T 99, Methods A and D (1). 
2 Mechanical analyses according to AASHO Designation T 88-57 (1). Results by this procedure frequently may differ somewhat from 
results that, would have been obtained by the sail survey procedure of the Soil Conservation Service (SCS). In the AASHO procedure, the 
fine material is analyzed by the hydrometer method, and the various grain-size fractions are calculated on the basis of all material, 
including that coarser than 2 millimeters in diameter. In the SCS soil survey procedure, the fine material is analyzed by the pipette method, 
and the material coarser than 2 millimeters in diameter is excluded fram calculations of grain-size fractions. The mechanical analyses used 


in this table are not suitable for usc in naming textural classes of soils. 


ELKHART COUNTY, INDIANA 


test data 
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Public Roads, in accordance with standard methods of the American Association of State Highway Officials (AASHQO)(1)] 


Mechanical analysis ? 


Percentage smaller than— 


Percentage passing sieve—Continued 
3/8 | No.4 No. 10 | No. 40 | No. 200) 0.05 
inch (4.7 (2.0 {| (0.42 | (0.074 mm. 
min.) mm.) mm.) ; mm.) 
97 94 | 89 67 29 26 
93 &6 77 58 22 19 
96 92 82 18 8 7 
100 99 97 73 28 27 
100 99 95 66 26 25 
100 99 97 58 10 9 
98 95 90 64 22 21 
90 78 63 24 15 14 
69 47 31 7 4 3 
100 99 98 74 27 26 
100 99 96 66 19 i8 
100 99 98 69 10 8 
97 95 90 66 23 22 
92 80 66 43 10 9 
91 83 64 8 4 3 
100 99 98 70 44 42 
96 90 79 49 21 20 
98 | 94 87 67 7 6 
100 99 97 83 49 48 
84 74 61 33 14 13 
90 74 48 6 3 2 


0. 02 
mm, 


0. 005 


4 Based on AASHO Designation M 145-49. 


4 Based on the Unified Soil Classification System (7). SCS and BPR have agreed to consider that all soils 
within two points of A-line are to be given a borderline classification, Examples are SM-SC and S$P-SM. 


5 Nonplastic, 


| 
Classification 
Liquid | Plas- 
| limit | ticity 
: index 
Lhe S.-H AASHO’ | Unified 4 
0.002 | 
mm. 
Percent 
8 38 7 | A-2-4(0) 6 SM 
8 22 6 | A-2-4(0) SM-8SC 
3 (8) (5) A~1-b(0) SP-SM 
9 | 45 | 9 | A-2-5(0) ‘SM 
15 22 4 | A-2-4-) | SM-SC 
7 () 6) A-3(0} SP-SM 
9 @) 0) A-2-4(0) SM 
7 23 A-1-b(0} SM-SC 
1 (5) ®) A-1-a(0) | GW 
8 21 () A-2-4(0) SM 
15 19 4! A-2-4/0) SM-SC 
7 () @  : A-s(0) SP-SM 
8 20 3 A-2-6(0) 8C 
8 eG | & A-1-b(0) SW-SM 
2 () 3 68) A-1-b(0) SP 
14 29 | 9 | A-4(2) SC 
14 24 | 6 | A-1-b(0) SMSC 
6 Geo ae A-3(0) SP-SM 
16 34; 15 | A-6(5) ’SC 
9) 31 10 | A-2-4(0) sc 
1 () () A-1-a(0) SW 


* Surface layer is organic and shows more than 5 percent less by weight on ignition. 


having plasticity indexes 


48 SOIL SURVEY 


Tasie 4.—Hstimated soil properties 


[Depth to bedrock is not included in this table, because all soils in Elkhart County are so 


Depth to Classification 
seasonal Depth from ae 
Soil series and map symbols high water surface 
table USDA texture Unitied AASHIIO 
Feet Inches 
Alluvial land: Ad, Am. 
Properties variable. Onsite investigation neces- 
sary. 
Aubbeenaubbee: Au__------------------------- 2-3 0-26 | Sandy loam_._._._------ SM A~2 
26-34 | Sandy clay loam._--__.-] CL A-6 
34-60 | Loam____--..---~------ ML or CL | A-4 or A-6 
Blount: BIA, BIB2._.00202-0 302 eee leek 1-3 0-11 | Silt loam_____--_--_------ ML or CL j A-4 
11-23 | Silty clay loam_--------- CL A-6 
; 23-33 | Silty clay_._--.-.------- CLor CH | A-6 or A-7 
33-60 | Silty clay loam_._-.----- CL A-6 
Borrow pits: Bp. 
Properties variable. Onsite investigation neces- 
sary. 
Bragye: Bresso sh Sooo ek eek ee 1-3 0-31 | Sandy loam___.--.--_..- SM A-2 
31-50 | Loamy sand_-_.----- _---| SM A-1 
50-60 ) Sand______------------- SP or SM A-3 
‘Brems:: (iBu=<22:<2 22 hstoce ol sect tt sce 2-3 0-9 Loamy fine sand... ___- 58M A-2 
9-60 | Sand.__...-..--.-.---.-- SP A-1 
Bronson: Bysesi2eo.sees eclosion Sccce tee ex scce 3-6 0-42 | Sandy loam____--------- SM A-2 
42-46 | Sandy clay loam_---_--- 1 CL A-6 
46-60 | Gravel and sand_-_--__-- GP A-1 
Brookston: Bw___..--------------.------2 8 -- 0-1 0-9 | Silt loam___-...-------- ML A-4 
9-46 | Clay loam____--_..------ CL A-6 
46-60 | Loam__----.----------- CL A-4 or A-6 
Carlisle: Ca, Cd_-----------.---..----2---__--- 0-1 0-22 | Muck___.______---.__-- Bé& | tcntecseeee 
22-60 | Muck or peat______--__- Pt- , |Wectueeeoeees 
Chelsea: ChA, ChB, ChC_..- ~~. eee >6 0-68 | Fine sand__--_-_--_----- SP-SM A-3 
Crosby ):<“Cra; GrBvcoces. ode ne eco cd 1-3 0993 | daitt ac. saccdacsecen a ML A-4 
13-34 | Clay loam :| CLor CH | A-6 or A-7 
34-60 | Light clay loam ML or CL | A-4 or A-6 
Del Rey: (Dénees 23 4-22 0322222 Sf utc isos ese s 1-3 0-9 | Silt loam___-_-_--__.--- ML or CL | A-4 or A-6 
9-38 au clay loam or silty CL A-6 
clay. 
38-60 | Silt loam_..--.--------- ML or CL | A-4 or 4-6 
Dickinson Oks: 2-222 I et >6 0-30 | Sandy loam_______-_-_-- SM A-2 
30-40 | Loamy sand._____---__- 8M A-1-b 
40-60 | Sand________--_--------- SP-SM A-3 
60-66 | Gravel and sand_______-_ GP A-1 
Dowagine? Des 20200 o ch Sse anise eee oe. 6 Q-13 | Loam__---------------- ML A-4 
13-36 | Sandy clay loam__-_---- 8C A-6 
36-52 | Loamy sand__---------- SM A-1 
52-72 | Gravel and sand.------- GP A-1 
Edwards: (Edi 222.-.¢a2o2c255 42st eaceetict 0-1 
Fox: FoA, FoB, FoC2_______-.---------------- >6 | 0-13 | Sandy loam__.___.___-_- SM A-2 
13-36 | Sandy clay loam___._--- SC or CL A-6 
36-60 | Gravel and sand____-__- Gw A-1-b 


See footnotes at end of table. 


significant ta engineering 


ELKHART COUNTY, INDIANA 


deep that bedrock does not affect use. The sign >> means more than; the sign < means less than} 
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Percentage passing sieve— 


No. 10 
(2.0 mm.) 


90-100 
95-100 
95-100 


95-100 
95-100 
95-100 
95-100 


80-90 
95-100 
90-100 


100 
100 


80-90 
90-95 
30-50 


95-100 
95-100 
95-100 


(1) 
C) 


95-100 


95-100 
95-100 
95-100 


95-100 
95-100 


95-100 


80-90 
95-100 
90-100 
75-85 


95-100 
95-100 
95-100 
75-85 


@) 
(7) 
80-90 


95-100 
60-70 


No. 40 
(0.42 mm.) 


80-90 
95-100 
85-95 


90-100 
90-100 
90-100 
90-100 


60-70 
40-5) 
60-70 


50-75 
40-65 


60-70 
80-85 
15-25 


95-100 


90-100 
80-90 


(*) 
@) 
80-90 
90-100 


95-100 
80-90 


95-100 | 


90-100 
95-100 


60-70 
40-50 
60-70 
70-80 


80-90 
80-85 
40-50 
40-50 


(*) 
(?) 
60-70 


80-90 
30-40 


No. 200 
(0.074 mm.) 


| Permeability 


Available 
moisture 
capacity 


29-35 
70-80 
50-60 


85-95 
80-90 
80-90 
80-90 


20-30 
10-20 
5-10 


15-30 
5-10 


20-30 
50-60 
a-15 


80-85 
75-85 
60-70 


(1) 
) 


0-10 


85-95 
75-85 
60-70 


80-85 
80-90 


80-85 


20-30 
10-20 
0-10 
0-10 


60-70 
40-50 
10-20 
10-20 


i) 
@) 
20-30 
45-55 
0-3 


Inches per hour 


eees gap 
oa 
Ae 
bo 


00-6. 30 
30-20. 0 
> 20, 0 


30-20. 00 
. 30-20. 00 


00-6. 30 
00-6. 30 
> 20. 0 


63-2. 00 
06-0. 20 
63-2. 00 


00-6. 30 
00-6. 30 

> 20. 0 
00 
20 
63 


00 
20 


Spo 


PP Oe 


NN SSS 


63-2. 
06-0. 
20-0. 


63-2. 
06-0. 


63-2. 00 


00-6. 36 
30-20. 0 
> 20. 0 
> 20. 0 


63-2. 00 
63-2. 00 
30-20. 0 

> 20. 0 


2. 00-6. 30 
@) 


FRE oS SPP SoS 


ees 


00-6. 30 
. 63-2. 00 
> 20. 0 


on 


Inches per 
ineh of soit 


Ww 
os 


esce2 eee 
a 
¥ 
Seo 
~w 
— 


Soo 
_ 
si 
oS 


SS FF SS S92 
i 
f 
> 


Sse 
_ 
* 
fo) 


S 
a 
a 
oS 


Reaction 


pH value 


Soto Nos 
l 
MSDS 


saan Rete 


i 


NOs 
rete 


err 


SH NDA gor 
Tony 


gr 


MeS 
Bor 


me 


ined) 


i} 
spore NIsT og 


WSrorge Caw crore 


nei ON 
_ a oon 


l 


Tr 


] 


MI maggngn 


Moir 
eee Hee 
NER NH 


Sai 
NO 


j 
Se NSP SB NS NNN NSS OG NND 


| 
= 
a 


Cura woo 


Rew COD FD KWH 


uo MwMou =} Wc 


aoe wn 


J 


Frost-heave potential 


Shrink-swell potential 


ce 


Moderate_--._------ 
Moderate__---_---.- 


Moderate.._..--.--- 
Moderate__----.---- 


High--..-.- ~~. 
Moderate_-__-__ 
Moderate___-_-__--- 


Moderate__-..-__-_- 
Moderate_._..----.- 
High 


Miphs oo22 keene 


Moderate....2--22_- 
Moderate..._-.__--- 


EQ oot eo iecte vious 


Low. 
Moderate. 
Low. 


Low. 

Moderate to high. 
High. 

Moderate. 


Low. 
Moderate. 
Low. 


Low. 
Moderate. 
Low. 


High. 
Tligh. 


Low. 


Low. 
Moderate. 
Low. 


Moderate. 
Moderate. 


Moderate. 


Low. 
Moderate. 
Low. 
Low. 


High. 
Moderate. 


Low. 
Moderate. 
Low. 
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SOIL SURVEY 


Tass 4.—/stimated soil properties 


Depth to Classification 
seasonal Depth from |__| eS 
Soil series and map symbols high water surface 
table USDA texture Unified AASHO 
Feet Inches 
Gilford: 
GtiesssechewcseceneieocetSeres ca ouec ses 0-1 0-28 | Sandy loam_--..-------- SM or ML | A-2 or A-4 
28-31 | Sandy clay loam___--_.-.. 5 =6 
31-38 | Loamy sand------.----- T A-2-4 
38-60 | Sand____--.~----------- SP-5SM A-2 
Gmicecs a cision See ee os ese 0-1 0-7) Muck -of sesso skcs Pt. on. Wee esate 
7-28 | Sandy loam.__-_-.----.- SM or ML | A-4 
28-31 | Sandy clay loam__-_...--- SC | A-6 
31-88 | Loamy sand___---.----- 8M A-2-4 
38-60 | Sand_..---------------- SP-SM A-2 
Gravel pit: Gp. 
Properties variable. Onsite investigation ncees- 
sary. 
Haskina:. Had, HaBscz2 ioe. ss ecseceescceace 1-3 0-10 | Loam_____--.---------- ML A-4 
10-20 | Clay loam____---------- CL A-6 
20-30 | Sandy clay loam_-_---~--- CL A-6 
30-39 | Silty clay--.------------ CL or CH ee or ‘ 
39-60 Silty clay loam__-------- CL ; 4-6 
Homer:  Hosv2eee Seed Soe heods sul eet sek ee 1-3 0-14 | Loam____..------------ ML A-4 
14-81 | Sandy clay loam_--- SC or CL A-6 
31-60 | Gravel and sand GP A-1 
Linwood?) ‘Linessiec- ee eicee lee el eee See 0-1 0-22 | Muck____.------------- WaPts). - etesdeee eet 
22-60 | Sandy loam to silty clay @) (3) 
loam. 
Madeland: Ma. 
Properties variable. Onsite investigation neces- 
sary. 
Marsh: Mh. 
Properties variable. Onsite investigation neces- 
sary. 
Maumee? « Mipetisese co cecocessea cesses es ouse 0-1 0-36 | Loamy fine sand___---_- ; A-2 
36-60 | Sand_...-_-.------------ SP-SM A-3 
Metea: MnB, MnC___------.-.-------~-------- >6 0-25 | Loamy sand__---------- SM A-2 
25-32 | Sandy clay loam_.------- CL A-6 
32-52 | Loam. _..---+-2.---+---- ML A-4 
Miami: 
MoB2, MoC2, MoD2__-__....----__----.--- >6 0-13 | Loam_.._-------------- ML A-4 
13-39 | Clay loam.._-____-____- cL A-6 
39-60 | Loam or clay loam____-- ML A-4 
Mir@3,,- MrO32.- 2 So Ss58 os ees soke see t >6é 0-7 Clay loam___.---------- , CL A-6 
7-39 | Clay loam_.-_-.-------- ); CL A-6 
39-60 | Loam or clay loam.-_----- CL ; A-6 
Oshtemo: OsA,OsB, OsC, OsD, OSE_._-_____-.-- >6 0-14 A-2 
i 14-29 A-1 or A-2 
| 29-48 A-2 
48-60 A-1 
Pewame!: "Peve<-- 25230-5222 cca senesced etetcesest 0-1 0-13 | Silty clay loam___------- CL A-6 
13-39 | Silty clay___-_.--------- CH A-7 
39-60 | Silty clay loam_.__-_---. CL A-6 
Plainfield: PIA, PIB, PIC__..-..--___.-__-____- 6 0-60 ' Fine sand..------------ SP-SM A-3 


See footnotes at end of table. 
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significant to engineering—Continued 


Percentage passing sieve— 


Permeability | 
No. 10 No, 40 No. 200 
(2.0 mm.) (0.42 mm.) | (0.074 mm.) 1 

Inches per hour 
95-100 70-80 45-55 2. 00-6. 30 

95-100 80-85 40-50 2. 00-6. 30 | 
95-100 45-55 10-20 6. 30-20, 0 
95-100 50-60 5-10 > 20. 0 
1 (4) iG) 2, 00-6. 30 
95-100 70-80 45-53 2. 00-6. 30 

95-100 80-85 40-50 2. 00-6. 30: 

95-100 45-55 10-20 6. 30-20.0 

95-100 50-60 5-10 >20.0 | 

i 

{ 

95-100 80-90 60-70 0. 63-2. 00 | 
95-100 95-100 75-85 0. 20-0. 63 
90-95 80-85 55-65 0. 63-2. 00 
95-100 95-100 75-85 0. 06-0. 20 
95-100 90-100 80-90 0, 20-0. 63 
95-100 90-100 85-95 0. 63-2. 00 
95-100 80-90 45-55 0. 20-0. 63 
60-70 30-40 0-5 > 20. 0 
1 0) ) 2. 00-6. 30 
90-100 80-100 () 0. 63-2. 00 
95-100 80-90 | 20-30 6. 30-20, 0 
95-100 70-80 5-10 > 20-0 
95-100 45-55 15-25 6. 30-20. 0 
90-95 80-85 55-65 0. 63-2. 00 
95-100 85-95 50-60 0. 63-2. 00 
95-100 90-100 85-95 0. 63-2. 00 
95-100 95-100 75-85 Q. 20-2. 00 
95-100 80-90 60-70 0. 20-2. 00 
95-100 95-100 70-80 0. 20-2, 00 
95-100 95-100 75-85 0. 20-2. 00 
95-100 80-90 60-70 0. 20-2. 00 
90-100 60-70 20~30 6. 30-20. 0 
80-90 60-70 20-30 2. 00-6. 30 
90-100 40-50 10-20 6. 30-20. 0 
20-40 10-20 0-10 > 20. 0 
95-100 90-100 80-90 0. 20-0, 63 
95-100 90-100 80-90 0. 06-0. 20 
95-100 90-100 80-90 0, 20-0. 63 
95-100 80-90 0-10 >20. 0 
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| Available 
moisture Reaction Frost-heave potential | Shrink-swell potential 
capacity 
Inchea per 
inch of soil pH value 
0, 10-0. 14 6. 6-7. 3 | High.-_-.---______- Low. 
0. 14-0. 18 6. 6-7. 5 | Moderate......____- Moderate. 
0. 06-0. 08 6. 6-7. 3 | Moderste..._..____- Low. 
<0. 06 6, 6-7. 3 | Moderate..___-.._-- i Low. 
> 0, 24 §.1-6.4 | High_-.----------_- High. 
0. 10-0. 14 6. 6-7. 3 | High --...---.------ Low. 
0, 14-0. 18 6. 6-7. 3 | Moderate__.________ Moderate. 
0. 06-0. 08 6. 6-7. 3 | Moderate____.__.___ Low. 
<0. 06 6. 6-7. 3 | Moderate.....-_-_-- Low. 
0. 14-0. 18 5. 6-6.0 | High.-..-.2-.-22-_- Low. 
0. 16-0, 18 5. 6-6. 0 | Moderate.._..-..-_- Moderate. 
Q. 14-0. 18 5. 1-5.5 | High... 2___ Moderate. 
0. 19-0. 21 | 6. 6-7. 3 | Moderate..________- High. 
0. 19-0. 21 7. 4-7. 8 | Moderate.._.-.---_- High. 
0. 14-0, 18 5. 6-6. 0 | Moderate.._.-_.-__- Low. 
0. 14-0. 18 5. 6-6.0 | Moderate_.--_.-___. Moderate. 
<0, 06 7.4-7.8 OW ocaotawGedeent. Low. 
0, 24-0. 28 6. 6-7. 3 | High... 2-2-2. High. 
0. 10-0. 21 6. 6-7. 8 Moderate. Moderate. 
0. 06-0. 08 6.16.5 | High... ---.--_-__- Low. 
<0. 06 7. 4-7.8 | Low____---------.- Low. 
0. 06-0. 08 6. 1-6. 5 | Low_--.----- 2-2. | Low. 
0. 10-0. 18 6. 1-6. 5 | Moderate._.---_.__ | Moderate. 
0. 14-0. 18 7. 4-7.8 | Moderate._.._______ Low. 
0. 14-0. 18 5, 6-6. 0 | Moderate__..._--___ Low. 
0. 16-0. 18 5. 6-6. 0 | Moderate_-.-.______j Moderate. 
0. 14-0. 18 7. 4-7.8 | Moderate__-______._] Low. 
0. 16-0. 18 6. 1-6.5 | Moderate___________ Moderate. 
0, 16-0. 18 6. 1-6.5 | Moderate___.______- Moderate. 
0. 14-0. 18 7.4-7.8 | Moderate__...______ Low. 
0. 06-0. 08 5. 6-6.0 | Low_------_---_._.- Low 
0. 10-0, 14 5. 6-6. 0 | Moderate._..__._._.! Low. 
0. 06-0, 08 6.1-6..5.| Dow i22sseececcekes Low. 
<0, 08 7.4-7.8 | Low..__.._________- Low 
0. 19-0. 21 6. 1-6.5 } Moderate__.__.______ Moderate. 
0. 15-0. 18 6. 6-7. 3 rh; [eee ene aE High. 
0. 19-0. 21 7. 4-7.8 | Moderate.._.._._._- Moderate. 
<0. 06 5. 1-6.5 | Low.__-__-2 2 Low. 
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SOIL SURVEY 


Taste 4.—Hstimated soil properties 


Soil series and map symbols 


Rawson: RaA, RaB, RaC2_____--------------~- 


Rensselaer: Re..------..--.------------------- 


Sebewa:: ‘Ser 20 Senco ssccawen tere tae ei dees 
Bhoails:” “Shicssc seers Sn oe Sc Sa ee 
Tawoasi- *Faj- Tics icctesccesstecseisucetscces 
Tedtow:’ Tescics-ho-2scetoeen lessees 
Tyner: Cy A, TyB,: Ty C222. esac cee ccetet oe 
Volinia::-" Vo. o 0 oe eStores eect bade’ 
‘Wallkill’ ;Wacsc2oti¢+ “Soe wi Soe 
Washtenaw: Wh-__---------------------------- 
Whitaker Whiw22. sec asenseune dete echeeecccke 


Depth 


to 


seasonal 
high water 
table 


Feet 


0-1 


0-1 


0-1 


Classification 
Depth from | 
surface | 
USDA texture Unified AASHO 
Inches 
0-18 | Loam__...-.-.----.---- ML A-4 
13-384 | Clay loam_._.-_____---- CL A-6 
34-60 | Clay loam_________..--- CL A-6 
0-14 | Silt loam___.----------- ML or CL | A-4 
14-29 | Clay loam_.___.-.-__--- CL A-6 
29-40 | Loamy sand. _-..-..---- SM A-2-4 
40-60 | Stratified sand and silt___} MIT. A-4 
0-17 | Sandy loam or loam_._-_-_-_ ML A-4 
17-64 | Sandy elay loam or elay | CL A-6 
loam 
64-72 | Loam___.-.------------ ML or CL | A~4 or A-6 
0-12 | Loam___.-.--.----.---- ML A-4 
12-36 | Clay loam____-_-_------ cL A-6 
36-60 | Gravel and sand_____-_-- GP A-1 
0-30 | Loam and silt loam_.__-_~ ML A~4 
30-48 | Sandy loam_.----------- SM A-2-4 
48-60 | Stratified loam, silt ML A-4 
loam, and sandy loam. 
0-24 | Mueck_.._-.--_-__------- Rt ss ' Wiiee en che ess 
24-60 | Sand_-----_.----.------ SM A-l-b 
0-35 | Loamy sand____..-_---- A-2 
35-60 | Sand__----------------- SP-SM A-3 
0-50 | Loamy sand_._--.--.--- s) A-2 
50-60 | Sand___..-.-.-.-------- SP-SM A-3 
0-15 | Loam______--_..---.---- ML or SC | A-4 
15-30 | Sandy clay loam_____._-~ CL or 8C A-6 
30-48 | Loamy sand__..--_----- SM A-1 
48-60 | Gravel and sand___----- SW, SP, A-l or A-3 
GP, or 
M 
0-21 | Silt Joam______--.------- ML A-4 
21-60 | Muck_-.-------.------- Pte Wvoo2Sbesete< 
0-34 | Bilt loam.__---.--__---- ML A-4 
34-56 | Silty clay loam or clay CL A-6 
loam. 
56-64 | Loam__.-__.----------- ML A-4 
0-12 | Loam.__.__.----------- ML A-4 
12-22 | Sandy clay loam_-_-_------ CL A-6 
22-43 | Silty clay loam or clay CL A-6 
oam. 
43-60 | Stratified silt and sand__.| ML A-4 


1 Organic material. 
2 Marl. 


significant to engineering—Continued 


ELKHART COUNTY, INDIANA 


Percentage passing sieve— 


No. 10 
(2.0 mm.} 


95-100 
95-100 
95-100 


95-100 
95-100 
95-100 
95-100 


95-100 
95-100 


95-100 


95-100 
95-100 
75-85 


95-100 
80-90 
90-100 


L 


95-100 


95-100 
90-100 


95-100 
80-90 


95-100 
90-95 
95-100 
75-85 


95-100 
1 


95-100 
95-100 


95-100 
95-100 
90-95 

95-100 


95-100 
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Available 
Permeability moisture Reaction 
No. 40 No. 200 eupacity 
(0.42 mm.) | (0.074 mm.) 
Tnehes per 
Taches per hour inch of soit pH value 

90-100 85-95 0, 63-2. 0. 14-0. 1 5. 1-6. 5 
95-100 75-85 0. 06-0. 20 0. 16-0, 18 5. 6-6, 0 
95-100 75-85 0. 20-0. 63 Q. 16-0. 18 7. 4-7. 8 
90-100 85-95 0. 638-2. 00 0. 18-6. 23 6. 6-7. 3 
95-100 75-85 ). 20-0. 63 0. 16-0. 18 6. 6-7. 3 
45-55 15-25 6. 30-20. 0 0. 66-0, 08 6, 6-7, 3 
85-95 60-90 2. 00-6. 30 0, 10-0. 14 7. 4-7. 8 
75-85 50-60 0. 63-6. 30 0, 12-0. 18 6. 1-6. 3 
95-100 75-85 Q. 63-2. 00 0. 14-0. 18 5. 6-6. 0 
80-90 60-70 0. 63-2. 00 0. 14-0. 18 74-7. 8 
90-100 84-95 0. 63-2. 00 0. 14-0. 18 6. 1-6. 5 
95-100 75-85 0. 20-0. 63 0. 16-0. 18 6. 1-6. 5 
70-80 0-10 > 20, 0 <0. 06 7. 4-7. 8 
90-100 85-95 0. 63-2. 00 0. 14-0. 23 6. 6-7. 3 
60-70 20-30 2. DO-6. 30 0. 10-0. 14 6. 6-7. 3 
85-95 80-90 0. 63-2. 00 0. 10-0. 23 7. 4-7, 8 
0) () 2, 00-6. 30 0. 24-0. 28 6. 6-7. 3 
40-50 15-25 > 20. 0 <0. 06 7. 4-7. 8 
80-90 10-20 6. 30-20. 0 0. 06-0. 08 6. 1-6. 5 
60-70 0-10 > 20. 0 <0, 06 6. 6-7. 3 
80-90 10-20 6. 30-20. 0 0. 06-0. 08 6. 1-6. 5 
70-80 0-10 >20. 0 <0. 06 5. 6-6. 0 
90-100 45-70 0. 63. 2. 00 0. 14-0. 18 6. 1-6. 5 
80-85 45-65 0. 63-2. 00 0. 14-0. 18 5. 6-6. 0 
40-50 10-20 6. 30-20. 0 0, 06-0. 08 5. 6-6. 0 
40-50 0-5 “> 20. 0 <0, 06 7. 4-7. 8 
90-100 85-95 0. 63-2. 00 0. 18-0, 23 6. 6-7, 3 
0) @) 2. 00-6. 30 0, 24-0, 28 6. 6-7. 3 
90-100 85-95 0. 63-2. 00 0, 18-0. 23 6. 1-6. 5 
90-100 80-90 Q. 06-0. 20 0. 19-0. 21 6. 1-6. 5 
90-100 85-95 0. 63-2. 00 0. 14-0. 18 74-7.8 
80-90 60-70 0. 63-2, 00 0. 14-0. 18 6. 1-6. 5 
80-85 50-60 0. 63-2. 00 0. 14-0. 18 6 1-6.5 
90-100 75-90 0. 63-2, 00 0. 19-D. 21 6. 1-6. 5 
80-90 65~-95 2, 00-6. 30 0. 10-0. 14 7.4-7.8 


3 Variable. 


Frost-heave potential 


Moderate__-_------- 


Bigh 7. eowe Sou 


Moderate.___-__._-_- 
Moderate_---------- 


Moderate... ----- 
Highs. 2222245 sye at 
Moderate_____.-_-_. 


Highucsss cece ese 
Moderate ___- 


Moderate... --_ 
Moderate____.___--- 


Highs occ cocoecsks ee 


Moderate_..___-_--- 


Moderate_.-...---- 
Moderate____.-_---- 


Shrink-swell potential 


Low. 


Moderate. 
Moderate. 


Low. 


Moderate. 


Low. 


Low. 


; Moderate. 


Low. 


Low. 


Moderate. 


Low. 


Law 


Moderate. 


Low. 


Moderate. 


Low. 


Moderate. 
Moderate. 


54 


SOIL SURVEY 


TaBie 5,—IJnterpretations of 


Soil series and map symbols 


Alluvial land: Ad, Am. 
Properties variable. Onsite investigation 
necessary. 
Aubbeenaubbee: Au_-__----------2------------- 
Biaint= BiA. 66222. =. oe ee eee wee cee 
Borrow pits: Bp. 
Properties variable. Onsite investigation 
necessary. 
Brady: Biiisen ce ete Ss see ee ee oes 
Brems:: - Bilonsuv- soece sen cet etasehleececceaee Ss 
Brovson? (Bvssoc23cscscccne Leste goose ees ss 
Brookston::, ‘BwWos-.0.02. Scteccoeccsncacessueese 
Carlisle: Ca, Cd..__---.--....--..----------..-- 
Chelsea: ChA, ChB, ChC___ 22-2202 oe ene! 


Suitability of soils as a source of— 


Topsoil 


Sand and gravel Road fill 


| Poor: 


Fair: sandy loam.____.- 


Good: thin in 
moderately eroded : 
areas. j 

Poor in subsoil: — silty 
clay loam. 


Fair: sandy loam______- 


Poor: loamy fine sand 
and fine sand. 


Fair: sandy loam__.-_-- 


Good: high water 


table. 

Poor in subsoil: clay 
loam. 

Poor: oxidizes rapidly; 


high water table. 


Sd. coo ake. 


Not suitable.___...----- Good in upper 2 to 3 
feet. 


Fair to poor in sub- 


stratum: fair 
stability. 
Not suitable. -__-_.------ Poor to fair: moderate 


to high volume 
change; difficult 

to work when wet; 
medium to high 


compressibility. 
Good____-------------- Good2sseescs ss hecsede 
Good for sand; unsuit- Goods. sog2sces.3ceuse 
able for gravel. 
god toc sess ac dco ae Goods sco22iss2s42222 uu 
Not suitable. _-_-...---- Poor: moderate volume 


change; difficult to 
work when wet; 
medium to high com- 
pressibility; high 
water table. 


Not suitable___..------- Not suitable: organic 
material. 
Good for sand; not Goodia22252 2 2222 eScs 


suitable for gravel. 


engineering properties 


ELKHART COUNTY, INDIANA 


Road and 
highway location 
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Soil features affecting use for— 


Drainage systems 


Ponds and reservoir sites 


Dikes, levees, 
and embankments 


Waterways 


Seasonal high water 
table, subject to lat- 
eral seepage; high 
susceptibility to frost 
action. 


Seasonal high water 
table; moderate to 
high susceptibility to 
frost action; 
moderate to high 
volume change; 
clayey. 


Seasonal high water 
' table; low volume 
change; moderate 
susceptibility to 
frost action. 


Loose sand may 
interfere with 
traction; vegetation 
difficult to establish. 


Easy to work; 
moderate suscepti- 
bility to frost action. 


Seasonal high water 
table, moderate to 
high susceptibility 
to frost action. 


High water table; 
unstable; organic 
material. 


Easy to work; some 
cuts and fill; loose 
sand may interfere 
with traction. 


Somewhat poorly © 
drained; sandy aver- 
burden requires 
special attention. 


Somewhat poorly 
drained; slow 
permeability. 


Somewhat poorly 
drained; moderately 
rapid permeability. 


Moderately well drained 


Moderately well drained__ 


Poorly drained; slow 
permeability; subject 
to surface ponding. 


Very poorly drained; 
moderately rapid 
permeability ; subject 
to subsidence; poor 
availability of outlets. 


Excessively drained 


Seasonal high water 
table; rapid seepage 
in subsoil; slow 
seepage in sub- 
stratum. 


Seasonal high water 
table; slow secpage. 


Seasonal high water 
table; moderate 
seepage in subsoil; 
very rapid seepage 
in substratum. 


Rapid seepage--.__.---- 


Moderate scepage rate 
in subsoil; very rapid 
seepage in substratum. 


Seasonal high water 
table; slow seepage. 


High water table; 
moderately rapid 
seepage; poor 
stability. 


Very rapid seepage. ___- - 


Fair stability; fair com-' 
paction; slow perme- 
ability when 
compacted. 


Fair to good stability; 
fair to good compac- 
tion; inederate to 
high shrink-swell 
potential; slow or 
very slow perme- 
ability when 
compacted. 


‘Fair stability; fair 
compaction charac- 
teristics; moderate 
permeability when 
compacted; rapid 
permeability in 
substratum when 
compacted. 


Fair stability; fair 
compaction 
characteristics; 
moderately rapid 
permeability when 
compacted. 


Fair stability; fair 
compaction charac- 
teristics; moderate 
permeability when 
compacted; rapid 
permeability in 
substratum when 
compacted. 


Fair stability; fair 
compaction charac- 
teristics; slow 
permeability when 
compacted; moderate 
shrink-swell potential. 


Organic material___..__- 


Fair stability; fair 
compaction charac- 
teristics; moderately 
rapid permeability 
when compacted. 


Lateral seepage; 
seasonal high water 
table; moderate 
fertility. 


Seasonal high water 
table; moderate 
fertility. 


Seasonal high water 
table; low available 
moisture capacity ; 
moderate to low 
fertility. 


Very low available 
moisture capacity; 
low fertility. 


Low available moisture 
capacity; moderate to 
low fertility. 


Seasonal high water 
table; high fertility. 


High water table; high 
fertility. 


Difficult to vegetate; 
very low available 
moisture capacity; 
low fertility. 
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SOIL SURVEY 


TABLE 5.—Interpretations of 


Soil series and map symbols 


Suitability of soils as a source of— 


Topsoil 


Sand and gravel 


Road fill 


Grosby:- (CPA, CeBivec oc salcet eases oese hes See 


Del Rey: 


Dickinson: 


Dotiwcsr isi awencetueteseceske Sees ee 


Dowagiac: 


Hdwards::. Odi..o-c02seacedeuseseuedeeeceescess 


Fox: fod, Fob; FoC?n.cccnncucccsueas ncapends 


Gilford:> (Gf; Gm.o- cusses 2oiesc-l.seseessceseee 


Gravel pit: Gp. 
Properties variable, Onsite investigation necessary. 


Haskings: Hadj (HaBi.-occs cess nee vesecceesl sts 


Good: thin in mod- 
erately eroded areas. 


! Poor in subsoil: clay 
loam. 
Good. 
Poor in subsoil: silty 
clay loam. 
Good: sandy loam, but 


high organic-matter 
content. 


Poor: oxidizes rapidly; 
high water table. 


Good: sandy loam, 
but high organic- 
matter content; high 
water table. 


Not suitable_-_---------- 


Not suitable___..------- 


Not suitable.-.--------- 


Good: high water table; 
poorly graded sand 
and gravel. 


Not suitable_.---.------ 


Poor to fair: moderate 
volume change; 
difficult to work when 
wet; moderate 
compressibility. 


Poor to fair: moderate 
volume change; 
difficult to work when 
wet; moderate 
compressibility. 


Not suitable: organic 
material. 
Fair to poor: moderate 


volume change; medi- 
um compressibility. 
Good in substratum. 


Good: seasonal high 
water table. 


Poor to fair: moderate 
volume change; 
difficult to work when 
wet; moderate 
compressibility. 
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Soil features affecting use for— 


Road and 
highway location 


Drainage systems 


Seasonal high watcr 
table; moderate to 
high susceptibility 
to frost action. 


Seasonal high water 
table; moderate to 
high susceptibility 
to frost action. 


Easy to work; high 
organic-matter con- 
tent in surface layer. 


Easy to work; high 
organic-matter con- 
tent in surface layer. 


High water table; 
periodic ponding; 
unstable material. 


Some cuts and fills 


Seasonal high water 
table; relatively high 
organic-matter con- 
tent in surface layer; 
high susceptibility 
to frost action. 


Seasonal high water 
table; moderate to 
high susceptibility 
to frost action. 


| 


A 


{ 
| 


Somewhat poorly 


Somewhat poorly 


Somewhat excessively 


» Well drained__.__..--_-- 


Very poorly drained; 


Well drained___...--_._- 


Very poorly drained; 


Somewhat poorly 


drained; slow 
permeability. 


drained; slow 
permeability. 


drained. 


moderately rapid 
permeability; subject 
to subsidence; variable 
permeability in sub- 
stratiun. 


moderately rapid 
permeability in sub- 
soil; very rapid 
permeability in sub- | 
stratum; loose material i 
requires special i 
attention. 


drained; slow | 
permeability. ; 
i 


| Ponds and reservoir sites 


Dikes, levees, 
and embankments 


Waterways 


Seasonal high water 
table; slaw seepage. 


Seasonal high water 
table; slow seepage. 


Rapid seepage in surface 
jayer and subsoil; very 
rapid scepage in 
substratum. 


Rapid seepage; modcrate 
seepage in subsoil; 
very rapid seepage in 
substratum. 


High water tuble; slow 
seepage in substratum. 


Slow seepage in subsoil; 
very rapid seepage in 
substratum. 


Seasonal high water 
table; rapid seepage. * 


: Seasonal high water 


table; slow seepage. 


| 
| 
i 


Fair to good stability; 
fair to good compac- 
tion characteristics; 
slow permeability 
when compacted. 


Fair to good stability; 
fair to good compac- 
tion characteristics; 
slow permeability 
when compacted; 
moderate shrink- 
swell potential. 


Fair stability; fair com- 
paction characteristics; 
moderate permeability 
when compacted; rapid 
permeability in sub- 
stratum when com- 
pacted. 


Fair stability; fair com- 


paction charactcristies; | 


moderate permeability 


when compacted; rapid | 


permeability in 
substratum when 
compacted. 


Organic material; poor 
stability; poor com- 
paction characteristics; 
fair to poor stability 
and compaction 
characteristics and 
variable permeability 
in substratum. 


Fair to good stability; 
fair to good compac- 
tion characteristics; 
slow permeability 
when compacted; rapid 
permeability in 
substratum when 
compacted. 


Fair stability; fair com- 
paction characteristics; 
moderate permeability 
when compacted; rapid 
permeability in 
substratum when 
compacted, 


Fair stability; fair to 
good compaction 
characteristics; slow 
permeability when 
compacted; moderate 
shrink-swell potential. 


Seasonal high water 
table; moderate 
fertility. 


Seasonal high water 
table; moderate 
fertility. 


Low available moisture 
capacity; moderate to 
low fertility. 


Moderate available 
moisture capacity; 
moderate fertility. 


High water table; 
moderate to 
high fertility. 


Slopes subject to 
excessive runoff; 
moderate fertility. 


Seasonal high water 
table; moderate 
fertility. 


Seasonal high water 
table; moderate 
fertility. 
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Tasie 5.—Interpretations of 


Suitability of soils as a source of— 


Topsoil Sand and gravel Road fill 


Soil series and map symbols 


Homer: Hossss2cet.n fone ss Ge Sot te eee sos Goodie oes eee Good ssecccveckiwasscee Poor to fair: moderate | 
volume change; 
difficult to work 
when wet. 

Good in substratum. 


Linwood? Unmsriest.ossl sl seleoe teehee eg -e ces Poor: oxidizes rapidly; | Not suitable__--- oo wince Not suitable: organic 
high water table. : material. 
Poor to fair in 
substratum: 


moderate volume 
change; difficult to 
work when wet. 


Made land: Ma. 
Properties variable. Onsite investigation necessary. 


Marsh: Mh. | 
Properties variable. Onsite investigation necessary. 


Maumees. «Mitises22 3222 voces 2 sesiesece eee sees Fair: loamy fine sand; Good: high water Good: seasonal high 
high water table. table; poorly graded water table. 
sand and gravel. 


Metea: MnB, MnC__-_..---.-_----------------- | Fair: loamy sand___-__- Not suitable. _...--_-.-- ' Good. 
Poor to fair in 
substratum: 
moderate volume 
change. 
Miami: MoB2, MoC2, MoD2, MrC3, MrD3__..__- Poor: thin in Not suitable__..______-. Fair to poor: moderate 
moderately eroded volume change; 
areas; subsoil is difficult to work 
clay loam. when wet. 


Oshtemo: OsA, OsB, OsC, OsD, OsE_____________- Poor: sandy__..-_..2-- Gopdc vais tei eoeet Go00d ss ocscn eee sees 
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Soil features affecting use for— 


Road and 
highway location 


Seasonal high water 
table; moderate 
susceptibility to 
frost action. 


High water table and 
surface ponding; 
organic soil; 
unstable, 


Seasonal high water 
table; relatively high 
organic-matter 
content in surface 
layer; high 
susceptibility to 
frost action, 


Cuts and fills.-.._.-2__ 


+ 


Cuts and fills common__ 


Easy to work; cuts 
and fills in 
sloping areas. 


Somewhat poorly 


Very poorly drained; 


4 


Very poorly drained; 


| Well drained__._._._-_-- 


Somewhat excessively 


Drainage systems 


Ponds and reservoir sites 


Dikes, levees, 
and embankments 


Waterways 


drained; sandy 
substratum requires 
special attention ; 
moderately slow 
permeability. 


muck is subject to 
subsidence; poor 
availability of cutlets. 


rapid permeability; 
sandy soil requires 
special attention. 


drained. 


Seasonal high water 
table; slow seepage in 
subsoil; rapid seepage 
in substratum. 


High water table; 
moderately rapid 
seepage; slow seepage 
in substratum, 


High water tabic; 
rapid seepage. 


Rapid seepage in 
subsoil; slow seepage 
in substratum. 


Slow seepage_-_.__-_-_- 


Rapid seepage in 
subsoil; very rapid 


seepage in substratum. 


Fair stability; fair to 
good compaction 
characteristics; slow 
permeability when 
compacted; rapid 
permeability in 
substratum when 
compacted. 


Organic material; poor 
stability; poor 
compaction 
characteristics ; 
substratum has fair 
stability, fair to good 
compaction 
characteristics, and 
slow permeability 
when compacted. 


Fair to poor stability; 
fair to poor 
compaction 
characteristics ; 
moderate permeability 
when compacted, 


Fair stability; fair 
compaction 
characteristics; 
moderate permeability 
when compacted; 
substratum has fair to 
good compaction 
characteristics and 
slow permeability 
when compacted. 


Fair to good stability; 
fair to good 
compaction 
characteristics; slow 
permeability when 
compacted. 


Fair stability; fair 
compaction 
characteristics ; 
moderate permeability 
when compacted; 
rapid permeability in 
substratum when 
compacted. 


Seasonal high water 
table; moderate 
fertility. 


High water table; 
high fertility. 


Seasonal high water 
table; moderate 
fertility. 


Moderate available 
moisture capacity; 
moderate fertility. 


Slopes subject to 
excessive runoff; 
modcrate fertility. 


Low available moisture 
capacity; moderate 
to low fertility. 
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SOIL SURVEY 


TaBLE 5.—Interpretations of 


Soil series and map symbols 


Suitability of soils as a source of— 


Topsoil 


Sand and gravel 


Road fill 


Plainfield: -Pl Aj <PIBjPlCecsenccce2-cesbessusscn 


Rawson: RaA, RaB, RaC2 


Rensselaer: Re. 


Riddles: 


RsA, RsB, RsC, RsD2, RsE2, RtA, RtB2, 
RtC2, 


Good: 
table. 
Poor in subsoil: 
clayey. 


high water 


Poor: 


Good: thin in moder- 
ately eroded areas; 
subsoil is clay loam. 


Good: high water 
table. 
Good: thin in moder- 


atcly croded areas. 


Good: high water 
table; subsoil is clay 
loam. 


fine sand_______- 


Not suitable. _...------- 


Good for sand; not 
suitable for gravel. 


Not suitable. _..-------- 


Poor: limited amount 
of material 


Not suitable________---- 


Not suitable___..2...-2-- 


Moderate to poor: 
volume change; 
difficult to work 
when wet; high 
water table. 


high 


Fair to poor: moderate 
volume change; 
difficult to work 
when wet; medium 
compressibility. 


Fair to poor: low to 
moderate volume 
change; high water 
table. 


Fair to poor: moderate 
volume change; 
difficult to work 
when wet; fair 
shear strength. 


Poor: moderate 
volume change; 
difficult to work 
when wet. 

Good in substratum: 
high water table. 


Poor: medium to 
high compressibility ; 
low shear strength. 
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Soil features affecting use for— 


Drainage systems 


Ponds and reservair sites 


Dikes, levees, 
and embankments 


Waterways 


High water table; 
moderate 
susceptibility to 
frost action. 


Loose sand may inter- 
fere with traction; 
cuts and fills on - 
sloping terrain. 


Common euts and fills_. 


High water table; 
high susceptibility 
to frost action. 


Cuts and fills 
commonly needed; 
moderate suscepti- 
bility to frost action. 


Seasonal high water 
table; moderate 
susceptibility to 
frost action. 


Hazard of flooding..____ 


Poorly drained; slow 
permeability. 


Excessively drained______ 


Well drained...__-_____- 


Poorly drained; seasonal 
high water table; 
substratum needs 
special attention; 
moderately slaw 
permeability. 


Well drained________..__- 


Poorly drained; seasonal 
high water table; 
moderately slow 
permeability. 


Somewhat poorly 
drained; hazard of 
flooding; moderate 
permeability. 


Seasonal high water 
table. 


Rapid seepage__-_..__-- 


Slow seepage_..------_.. 


Scsaonal high water 
table; slow seepage in 
subsoil; moderately 
rapid seepage in 
substratum, 


A few thin strata of 
very permeable 
material; slow secpage 
in subsoil; moderate 
seepage in substratum; 
a few thin strata in 
substratum may 
result in more rapid. 
seepage. 


Scasonal high water 
table; slow seepage in 
subsoil; very rapid 
seepage in 
substratum, 


Hazard of flooding____._- 


i 


Fair stability; fair 
compaction 
characteristics; 
moderate to high 
shrink-swell 
potential; slow to 
very slow permeability 
when compacted. 


Fair stability; fair com- 
paction characteristics; 
moderately rapid 
permeability when 
compacted. 


Fair stability; fair to 
good compaction 
characteristics; slow 
permeability when 
compacted; moderate 
shrink-swell potential. 


Fair stability; fair to 
goad compaction 
characteristics; slow 
permeability when 
compacted; sub- 
stratum has poor 
stability, fair to poor 
compaction eharac- 
teristics, and moderate 
permeability when 
compacted. 


Fair to good stability; 
fair to good compac- 
tion characteristics; 
slow permeability 
when compacted. 


Fair stability; fair com- 
pattion characteristics; 
slow permeability 
when compacted; 
rapid permeability in 
substratum when 
compacted. 


Poor stability; poor to 
fair compaction 
characteristics; slow 
permeability when 
compacted. 


Seasonal high water 
table; high fertility. 


Very low available 
moisture capacity ; 
low fertility. 


Slopes subject to 
excessive runoff; 
moderate fertility. 


Seasonal high water 
table; high fertility. 


Slopes subject to 
excessive runoff and 
erosion; moderate 
fertility. 


Seasonal high water 
table; high fertility. 


Seasonal high water 
table; hazard of 
flooding; high 
fertility. 
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S0IL SURVEY 


TasLeE 5.—Interpretations of 


Suitability of soils as a source of-—~ 
Soil series and map symbols 
Topsoil Sand and gravel Road fill 
Wawast:: Jia. [dow -socesue ses ees oe ee Poor: oxidizes rapidly; Fair below organic Not suitable: organic 
high water table. material. material. 
Fair to good in 
substratum. 
Téedrow: > Tessc---s-sneecteeuece ssh as oscedees Poor: sandy.._.----_-- Good for sand; Goods. so5c2 225505453 
unsuitable for gravel. 
Tyner: TyA, TyB, TyC_---.-_-------_.---------- Poor: sandy__.-_.----- Goode 2ncstne essed Goods 255252622 see e. 
Wolinia = “V0v 2552s cmos ecco Good_._.- 2-2. eee Good___.-------------- Goods 2. as5wwencecocee 
Walikel:: Was ciocnei occ eted aew ene Ose cqoe Good: high water Not suitable. ___-_______- Poor: poor stability; 
table. high compressibility ; 
seasonal high water 
table. 
Wasthenaw: Wh-_._.-.----.-----.---.---------- Good: high water Not suitable-___..------ Poor: moderate volume 
table. change; difficult to 
work when wet; 
medium to high 
compressibility. 
Whitaker: Wk___________.----------------____- Goods .25 foc seeeectees Poor: variable; Poor: modcrate 
limited amount volume change; 
of material. difficult ta work 
when wet; medium 
to high compressi- 
bility. 
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Soil features affecting use for— 


Road and 
highway location 


Drainage systems 


Ponds and reservoir sites 


Dikes, levees, 
and embankments 


Waterways 


Seasonal high water 
table; subject to 
surface ponding; 
organic matter; 
unstable. 


Loose sand may inter- 
fere with traction; 
vegetation difficult 
to establish. 


Easy to work: some 


cuts and fills. 


Easy to work: high 
organic-matter con- 
tent in surface 
layer. 


High water table; high 
susceptibility to 
frost action; under- 
lying muck unstable. 


High water table; high 
susceptibility to 
frost action. 


Seasonal high water 
table; high suscep- 
tibility to frost 
action. 


Yery poorly drained; 
poor availability of 
outlets; sandy sub- 
stratum requires 
special attention; 
moderately rapid 
permeability. 


Somewhat poorly 
drained; sandy 
material requires 
special attention; 
rapid permeability. 


Somewhat excessively 
drained. 


Well drained 


Very poorly drained; 
subject to subsidence; 
poor availability of 
outlets; moderate 
permeability. 


Poorly drained; slow 
permeability; subject 
to surface ponding. 


Somewhat poorly 
drained; seasonal 
high watcr table; 
moderate perme- 
ability; unstable 
substratum. 


High water table; 
rapid seepage in 
substratum. 


Seasonal high water 
table; rapid seepage. 


Rapid seepage_.-____-__- 


Moderate seepage in 
subsoil; very rapid 
seepage in sub- 
stratum. 


High water table; 
| moderately rapid 
seepage in substratum. 


Seasonal high water 
table; slow seepage. 


Moderate seepage in 
substratum; seasonal 
high water table; 
some areas suitable 
for pit ponds. 


Organie material; poor 
stability; poor compac- 
tion characteristics; 
substratum has fair 
stability, fair to poor 
compaction charac- 
teristics, and 
moderate ta 
moderately rapid 
permeability when 
compacted. 


Fair stability; fair com- 
paction characteristics; 
moderately rapid 
permeability when 
compacted. 


Fair stability; fair com- 
paction character- 
isties; moderate 
permeability when 
compacted. 


Fair to good stability; 
fair to good compac- 
tion charactcristics; 
moderately slow to 
slow permeability 
when compacted. 


Poor stability; poor to 
fair compaction; slow 
permeability when 
compacted; sub- 
stratum is organic 
material and has 
poor stability and 
compaction char- 
acteristics. 


Fair stability; fair 
compaction char- 
acteristics; slow 
permeability when 
compacted. 


Fair stability; fair to 
good compaction 
characteristics; slow 
permeability when 
compacted; moderate 
shrink-sweil 
potential. 


High water table; high 
fertility. 


Seasonal high water 
table; low available 
moisture capacity; 
low fertility. 


Low available moisture 
capacity; low 
fertility. 


Moderate available 
moisture capacity; 
high fertility. 


Seasonal high water 
table; high fertility. 


Seasonal high water 
table; high fertility. 


Seasonal high water 
table; moderate 
fertility. 
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The names for the various sizes of sand, silt, and clay 
as used by engineers are not equivalent to the names used 
by soil scientists. To soil scientists, for example, “clay” 
refers to mineral grains less than 0.002 millimeter in 
diameter, whereas engineers frequently define “clay” size 
as being less than 0.005 millimeter in diameter. 

The liquid limit and plastic limit tests on the soil 
samples measnre the effect of water on the consistency of 
soil material. As the moisture content of a clayey soil in- 
creases from a very dry state, the material changes from 
a semisolid to a plastic state. As the moisture content is 
further increased, the material changes from the plastic 
state to a liquid state if disturbed. The plastic limit is the 
moisture content at which the soil material passes from a 
solid to a plastic state. The liquid limit is the moisture 
content at which the material passes from a plastic to a 
liquid state if disturbed. The plasticity index is the nu- 
merical difference between the liquid limit and the plastic 
limit. It indicates the range of moisture content within 
which a soil material is in a plastic condition. 
pep presents data on the relationship between 
the moisture content and the compacted density of the 
soil. If the soil material is compacted at successively 
higher moisture contents, assuming that the same amount 
of force is used in compacting the soil, the density of the 
compacted material will increase until the “optimum 
moisture content” is reached. After that, the density de- 
creases with increase in moisture content. The ovendry 
weight in pounds per cubic foot of soil at the optimum 
moisture content is the “maximum dry density.” Data on 
the relationship of moisture to density are important, in 
planning earthwork, because generally the soil is most. 
stable if it is compacted to about its maximum dry den- 
sity when it is at approximately the optimum moisture 
content. 


Estimated engineering properties 


Table 4 [gives estimates of soil propertics that affect 
enginecring significantly. Because actual tests were made 
only for those soils listed in table 3, it was necessary to 
estimate the engineering properties for the remainder of 
the soils. Estimates were based upon a comparison of 
these soils with those that were sampled and tested and 
upon experiences gained from working with and observ- 
ing similarly classified soils in other areas. The estimates 
are not a substitute for the detailed tests needed at a spe- 
cific site selected for construction. The information in this 
table, in eee applies to a depth of 5 feet or less. 

A brief explanation of some of the columns iy table 4 
follows: 

Depth to seasonal high water table——The highest level 
of free water in the soil at any time during the year. 

Depth from surface—Normally, only the depth for the 
major horizons is listed. Special horizons are listed if 
they have engineering properties significantly different 
from the adjacent horizons. 

Percentage passing sieves 10, 40, and 200.—The values 
in these columns are estimates and are rounded off to the 
nearest 5 percent. The percentage of material that passes 
the No. 200 sieve approximates the amount of silt and clay 
in the soil. 
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Permeability —This term refers to movement. of water 
downward through undisturbed soil material. Estimates 
are based mostly on texture, structure, and consistency. 

Available moisture capacity.—The capacity of soils to 
hold water available for use by most plants. It is com- 
monly defined as the difference prvaes the agar of 
soil water_at_field capacity and the amount of wilting 
point. re tbie +f  epeeted as inches of water per 
inch of soil. 

Frost-heave potential—Frost action includes heave 
caused by ice lenses forming in a soil and the subsequent 
loss of strength as a result of excess moisture during pe- 
riods of thawing. Three conditions must exist for frost 
action to become a major consideration: (1) a susceptible 
soil; (2) a source of water during the freezing period; 
and (8) a freezing temperature that. exists long enough 
to penetrate the ground. 

Shrink-swell potential.—This is the quality of the soil 
that determinas its volume change with a change in mois- 
ture content. It is estimated primarily on the basis of the 
amount and kind of clay in a soil. 


Engineering interpretations 


In| table 5 fnterpretations of soils for engineering uses 


are given. The data apply to the representative profile 
of each soil series, as described in the section “Deserip- 
tions of the Soils.” Some features of a soil may be a help 
in one kind of engineering work and a hindrance in an- 
other. For example, a highly permeable substratum 1s a 
feature that would render a soil undesirable as a site for 
a farm pond. IIowever, the same soil might be favorable 
for highway location. 

Topsoil.—Refers to soil material, preferably high in 
organic-matter content, that is used to topdress back 
slopes, embankments, lawns, gardens, etc. The. suitability 
rating is based mainly on texture and organic-matter con- 
tent. 

Sand and gravel.—The suitability rating applies to the 
soil material that occurs within a depth of 5 to 7 feet. 
Sand or sand and gravel occur at variable depths within 
the same soil series. Test pits are needed to determine the 
extent and availability of sand or sand and gravel. 

Road fill—The suitability rating is based on perform- 
ance of soil material when used as borrow for fill. Both 
the subsoil and substratum are rated if they are con- 
trasting in character. 

Road and highway location —Soil features considered 
are those that affect overall performance of the soil. The 
entire profile was evaluated, based on an undisturbed soil 
without artificial drainage. 

Drainage systems.—Features are considered which af- 
fect the installation and performance of surface and sub- 
surface drainage practices. Such features are texture, 
permeability, topography, seasonal water table, and re- 
stricting layers. 

Ponds and reservoir sites-—The primary concern are 
features of the undisturbed soil that affect the seepage 
rate (permeability). 

Dikes, levees, and embankments—The featureg con- 
sidered are those that affect the use of disturbed soil ma- 
terial for constructing embankments to impound surface 
water. 


ELKHART COUNTY, INDIANA 


Waterways.—Features that aifect the establishment, 
growth, and maintenance of vegetation and the layout 
and construction of the waterways are considered. 


Town and Country Planning 


This section deals with the soil and witer problems in 
the developing urban-frings areas, The data can be used 
by the land buyer or home buyer to study and evaluate 
sites and, therefore, to help avoid making a poor choice. 
The data also can be used to plan for further investiga- 
tion In marginal or poorly suited arens. Others ean use 
this information to evaluate environmental conditions for 
a variety of tae (CA 0) When sites are viewed on any 
given day, some strface conditions can be misleading, De- 
pressions can be dry one day and filled with water the 
next. Soils on bottom land, if viewed during summer. can 
appear markedly different from the way they do in win- 
ter and spring, when they may be covered by floodwater. 

In table 6, the soils in Mikhart County are rated for 
selected uses in town and country planning, and limita- 
tions for these uses are given, Tho ratings wre based on 
soil features and do not include other items that may be 
important in selecting an area for the purposes stated. A 
rating of sfighé means that the soil is relatively free of 
limitations or has limitations that are casy to overcome, 
a rating of moderete indicates that limitations should be 
recognized, but can be overcome through correct plan- 
ning, careful design, and wood maintenance; a rating of 
severe indicates that linitutions are extreme enough to 
make vise questionable and measures required to over- 
come these limitations goierally ire not. practieal. The 
soil feature giving the highest degrew of limitation is 
used to rate the soil, 

Tn the parngraphs that follow, each town and country 
planning nse is defined and the properties important in 
rating the limitations for stich purposes ave given, The 
information can be used along with table 6 with informa- 
tion in other parts of the survey. as a guide in the wse of 
soils data for town and countey planning, Before begin- 
ning wiv construction projicts, however, au investivation 
should he made at the specific location being considered, 

TTomesites are evalnitod for the construction of bnitd- 
ings of three stories or Jess. Soils are tmportant in the 
construction and maintenance of building foundations 
and basements. A properly constructed basement not only 


Figure 26.—Housing development on an Oshtemo loamy sand. 
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supports the building without undue settling or crack- 
ing, but also is dry throughout the year. Sound construc- 
tion techniques should provide for adequate drainage 
avouncd the foundation or footings to prevent undue set- 
tlement and wet. basements. Soil characteristics that affect 
homesites include depth to seasonal water table, slope, 
stability, compressibility, and hazard of flooding. 

Septic tank absorption fields ive that part of a septic 
tink sewage disposal system that provides for the filtra- 
tion and absorption of septic tank efluent. These systems 
wre used in areas where central sewage is not available. A 
well-designed system consists of a septic tank for hold- 
ing and digesting solid wastes. a distribution box for di- 
recting eflluent into the tile system, and a tile disposal 
field, Snecessful operation of the entire system depends 
upon the whility of the goil to absorb and filter the fiquid 
or eluent passed throuvl the tile system. The presence of 
soil characteristics that impair adequate absorption and 
filtering of the effluent can create health hazards, as well 
a8 ante nuisance situations. Soil characteristics that af- 
fect the operation of the absorption field include depth to 
seasonal high water table, permeability, slopo, and hazard 
of flooding. 

Loeal roads and streets have some kind of all-weather 
surfacing, commonly asphalt or conerete, and are ex- 
pected to carry iraffic all vear. They consist of underly- 
ing local soil material, either ent or fill, called road sub- 
evade; the base material of gravel, crushed stone, or lime- 
stabilized ov sotl-cement-stabilized seil, called the sub- 
base; and the actual road surface, or pavement. These 
layers are graded to shed water and have provisions for 
lateral drainage. With the probable exception of the 
hardened surface layer, the roads and streets are built 
mainly from the soil at hand. and cuts and fills are 
limited, generally to less than 6 fect. Soil characteristics 
that affect construction of local reads and streets include 
depth to the seasonal high water table, slope, hazard of 


flooding, shrink-swell potential, susceptibility to frost 


heave, and compressibility. 

Simvege lagoons are shallow Inkes or pondlike struc. 
tures that are built to hold sewage for the time necessary 
for bacterial decomposition, A suitable site should pro- 
vido for an impoundment mon aul enough sot] material 
to make the dikes. The completed Ingoon must be able to 
hold water with minimum seepage in order to prevent 
polation of underground or siirface water soureers, Soil 
Clinvactoristics thut affect sewage lagoons are depth to 
seasonal high water tables slope, depth to coarse frag- 
ments. hazard of flooding. permeability, and organie- 
matter content. 

Sanitary land fills are disposal areas for trash, gar- 
bage, and industrial wastes. The soils are rated for the 
trench method of land-fAll construction in which hauling 
of cover material is unnecessary. A. good sanitary land 
fill should operate without contaminating water supplies, 
reducing acsthetic land values, or causing health hazards. 
Tn addition, it should be usable during all seasons of the 
year. Areas of land fill that have been adequately cont- 
pacted and covered can be used for parking areas, parks, 
recreation areas. and other such purposes. Soil char- 
acteristics that affect the operation of a sanitary Jand fill 
include depth to seasonal high water table, slope, stoni- 
ness, flooding hazard, soil texture, and permeability. 
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SOIL SURVEY 


Tasie 6.—Limitations of the soils for 


Mapping units 


Septic tank absorption fields 


Alluvial land, loamy ?_-.----------------- 
Alluvial land, mixed ?____---..----------- 


Aubbeenaubbee sandy loam___------------ 


Blount silt loam, 0 to 2 percent slopes. .--- 


Blount silt loam, 2 to 4 percent slopes, 
eroded. 


Borrow pits: 
Properties variable. Onsite investiga- 
tion necessary. 


Brady sandy loam. -_.-----------~------- 


Brems loamy fine sand__..-.-.-------.--- 


Bronson sandy loam____--.-------------- 
Brookston silt loam_____-__--.--.--------- 
Carlisle muck____________-_------------- 
Carlisle muck, drained__._.__-_-_-_______-_- 
Chelsea fine sand, 0 to 2 percent slopes_.___ 
Chelsea fine sand, 2 to 6 percent slopes_____ 
Chelsea fine sand, 6 to 12 percent ‘ies 


Crosby loam, 0 to 2 percent slopes_...._-_._- 


Crosby loam, 2 to 4 pereent slopes.....---- 


Del Rey silt loam 


Dickinson sandy loam___.---------------- 


See footnotes at end of table, 


Homesites 
Severe: hazard of flooding------.-------- 
Severe: hazard of flooding-.------------- 


Moderate for homes without basemenis, 
severe for homes with bascments: sea- 
sonal high water table; somewhat poorly 
drained. 


Moderate for homes without basements, 
severe for homes with basements: sea- 
sonal high water table; somewhat poorly 
drained. 


Moderate for homes without basements, 
severe for homes with basements: sea- 
sonal high water table; somewhat poorly 
drained. 


Moderate for homes without basements, 
severe for homes with basements: sca- 
sonal high water table; somewhat poorly 
drained. 


Moderate: moderately well drained__.---- 


Moderate: moderately well drained_-.---- 


Severe: seasonal high water table; poorly 
drained. 


Severe: unstable; very high 
_ sibility; very poorly drained. 


compres- 


Severe: unstable; very high compressibility 


Moderate: slopes-..-------------------- 


Maderate for homes without hasements, 
severe for homes with basements: seasonal 
high water table; somewhat poorly 
drained. 


Moderate for homes without basements, 
severe for homes with basements: seasonal 
high water table; somewhat poorly 
drained. 


Moderate for homes without basements, | 


severe for homes with basements ; seasonal 


high water table; somewhat poorly 
drained. 
Slight.é .we.<9 =u soeseSee si eesetsecscl ate 


i 
H 
t 


Severe: 


Severe: hazard of flooding_._------------ 
Severe: hazard of flooding-.--------_-_-- 
Severe: seasonal high water table__...---- | 
Severe: slow permeability; seasonal high 


water table. 


Severe: slow permeability; seasonal high 


water table. 


Severe: scasonal high water table; some 
hazard of polluting shallow wells nearby. 


Slight: some hazard of polluting shallow 
wells nearby. 


Slight: some hazard of polluting shallow 
wells nearby. 


slaw permeability; seasonal high 
water table. 


Severe: unstable; high water table; very 
poorly drained. 


Severe: unstable; subject to ponding------ 


Slight: some hazard of polluting shallow 
wolls nearby. 


Slight: some hazard of polluting shallow 
wells nearby. 


Slight to severe: slopes; some hazard of 
polluting shallow wells nearby- 


Severe: slow permeability; seasonal high 
water table. 


Severe: slow permeability; seasonal high 


water table. 


Severe: slow permeability; seasonal high 


water table. 


Slight._..-_----------------------------- 
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Local roads and streets | Sewage lagoons Sanitary land fill! (trench method) 
Severe: hazard of flooding.___.__________ ' Bevere: hazard of flooding.....----.-___- Severe: hazard of flooding. 
Severe: hazard of flooding.__...____... --| Severe: hazard of flooding._____..______. Severe: hazard of flooding. 
Severe: seasonal high water table; sub- | Severe: seasonal high water table; mod- | Moderate: seasonal high water table; some- 
ject to frost heaving. ey rapid permeability in upper 2 to what poorly drained, 
3 feet. 
Moderate: scasonal high water table; | Slight._._....____..._..__._..____._____. Moderate: seasonal high water table; some- 


what poorly drained; clayey; subject to 


somewhat poorly drained. 
cracking on dtying; sticky when wet. 


Moderate: seasonal high water table; | Slight....-....._.________._.__________- Moderate: seasonal high water table; some- 
somewhat poorly drained. what poorly drained; clayey; subject to 
eracking on drying; sticky when wet. 


Moderate: seasonal high water table; | Severe: loose sand and gravel within ; Severe: sand and gravel within depth of 


somewhat poorly drained. depth of 5 feet. 5 feet or less; seasonal high water table. 
Bhight...02.2c2_ <2 e252 2ecteh ene cent Severe: rapid permeability____....______ Severe: hazard of free leachate flow to 
ground water; sandy soil subject to 
blowing. 
Dlightisferce sete Ah he ee hed Severe: loose sand and gravel within | Severe: hazard of free leachate fiow to 
depth of 5 feet. ground water. 


Severe: seasonal high water table; plas- | Moderate: seasonal ,igh water table; | Severe: seasonal high water table; subject 


tic when wet. subject to ponding. to ponding; poorly drained. 
j Severe: unstable; very high compres- ; Severe: high water table; organic soil; | Severe: high water table; organic soil; 
sibility; very poorly drained. unstable. unstable. 
Borer unstable; very high compressi- | Severe: organic soil; unstable-___________ Severe: organic soil; unstable. 
ility. 
Rights ei a. 26S Shod See a Severe: very rapid permeability_________- Severe: hazard of free leachate flow to 
ki ground water; subject to soil blowing. 
Slights.2.522221626. seep ee eae Severe: very rapid permeability_________- Severe: hazard to free leachate flow to 
ground water; subject to soil blowing. 
Severe: slopes_______-.._._.._____._. Severe: slopes; very rapid permeability__._| Severe: slopes; hazard of free leachate flow 
to ground water; subject to soil blowing. 
Moderate: seasonal high water table; Slighte:. oJof2 on leteee eee bes hee i Moderate: seasonal high water table; some- 
somewhat poorly drained. what poorly drained. 
Moderate: seasonal high water table; | Slight-._._-.._.__._..__.._______.__..-- Moderate: seasonal high water table; some- 
somewhat poorly drained. what poorly drained. 
Modcrate: seasonal high water table; | Slight-..__...___._.________-__.___---_- Moderate: seasonal high water table; some- 


what poorly drained; clayey materials; 


somewhat poorly drained. : 
subject to cracking upon drying; sticky 


when wet. 
Blight #0225 2-2 >-cabeloccsk ii ecenceews® Severe: moderately rapid permeability; Severe: sand and gravel within depth of 5 
loose sand and gravel within depth of 5 feet; hazard of free leachate flow to ground 


feet. water. 
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Tas_y 6.—Limitations of the soils for 


Mapping units 


Dowagiaec loam_......------------------- 


Edwards muck 


Fox sandy loam, 0 to 2 percent slopes____.- 


Fox sandy loam, 2 to 6 percent slopes__-____ 


Fox sandy loam, 6 to 12 percent slopes, 
eroded. 


Gilford sandy loam 


Gilford mucky sandy loam___.--_-.------- 


Gravel pit: 
Properties variable. Onsite investiga- 
tion necessary. 


Haskins loam, 0 to 2 percent slopes__._..__ 


Haskins loam, 2 to 4 percent slopes_-_-.-_- 


Homeér-Inemu. gi ccsse Shane a clecesee 


Linwood muck 


Made land: 
Properties variable. Onsite investiga- 
tian necessary. 


Marsh: . . 
Properties variable. Onsite investiga- 
tion necessary. 


Maumec loamy fine sand 


Metea loamy fine sand, 0 to 6 percent 
slopes. 


Metea loamy fine sand, 6 to 12 percent 
slopes. 


See footnotes at end of table. 


Homesites 
| Slightsacs2e2cs2nccscaxeosucesceceass hee 
Severe: very poorly drained; high water 
table; unstable. 
Slight_.._-__- Loeb Ret cecdlosssccu ees 
Slight. ccs cenowseiss ose soseeaee sees 
Moderate: slopes...-.-.----------------- 
Severe: seasonal high water table; very 


poorly drained. 


| Severe: 
poorly drained; organic surface layer. 


Moderate for homes without basements, 
severe for homes with basements: sea- 
sonal high water table; somewhat poorly 
drained. 


Moderate for hames without basements, 
severe for homes with basements: sea- 
sonal high water table; somewhat poorly 
drained. 


Moderate for homes without basements, 
severe for homes with basements: sea- 
sonal high water table; somewhat poorly 
drained, 


Severe: high water table; unstable; very 
poorly drained; high compressibility. 


| Severe: high water table; very poorly 
drained. 

Slight--.<- 2 3ioeso clot ee ees ee 

Moderate: slopes._._-----------.------- 


seasonal high water table; very 


H 


Septic tank absorption fields 


Severe: high water table; underlying marl 
has slow permeability. 


Slight to severe: slopes; some hazard of 
polluting shallow wells nearby. 


Severe: seasonal high water table; very 
poorly drained. 


Severe: seasonal high water table; very 
poorly drained. 


Severe: seasonal high water table________- : 
Severe: seasonal high water table_.___---- 
Severe: seasonal high water table; mod- 


erately slow permeability. 


Severe: high water poorly 


drained; unstable. 


table; very 


Severe: high water table; very poorly 


drained. 


Moderate: 
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Local roads and strects 


Sewage lagoons 


Sanitary land fill‘ (trench method) 


Severe: high water table; poor stability; | 
difficult to compact. 


Blight: “2.022 ives Ree edie eet ee se 
Slight fond ccsco sera ee 
Severe: slopes.-.....-.__--__------- ee. 
Severe: seasonal high water table; rela- 


tively high organic-matter content. 
i 


Severe: seasonal high water table; organic | 
surface layer; very poorly drained. 


; 


Moderate: seasonal high water table; 
somewhat poorly drained. 


Moderate: seasonal high water table; 
somewhat poorly drained. 


Moderate: seasonal high water table; 
somewhat poorly drained. 


Severe; high water table; high compres- 
sibility in upper layers; very poorly ! 
drained. { 


Severe: high water table; very poorly 
drained; relatively high organic-matter 
content in surface layer. 


Severe: moderate permeability; loose sand 
and gravel within depth of & feet. 


Severe: 
water table subject to ponding. 


Severe: less than 4 feet to loose sand and 
gravel, 

Severe: less than 4 feet to loose sand and 
gravel. 

Severe: less than 4 feet to loose sand and 
gravel. 

Severe: moderately rapid permeability; 


seasonal high water table; less than 4 
feet to loose sand and gravel. 


Sevcre: moderately rapid permeability; 
seasonal high water table; less than 4 
feet to loose sand and gravel. 


Moderate: moderate permeability in upper 
2 to 3 feet; seasonal high water table. 


Moderate: moderate permeability in upper 
2 to 3 feet; seasonal high water table. 


Severe: less than 4 feet to loose sand and 
gravel. 
Severe: high organic-matter content; very | 


poorly drained; high water table. 


high organic-matter content; high j 


‘ 
i 


Severe: rapid permeability; high water 
table. 

Severe: rapid permeability in upper 2 to 
3 feet. 

Severe: slopes; rapid permeability in upper 


2 to 3 feet. 


Severe: sand and gravel within depth of 5 
feet; hazard of free leachate flow to ground 
water. 


Severe: high water table; subject to ponding, 


Severe: less than 4 feet to loose sand and 
gravel; hazard of free leachate flow to 
ground water. 


Severe: less than 4 feet to loose sand and 
gravel; hazard of free leachate flow to 
ground water. 


Severe: less than 4 feet to loose sand and 
gravel; hazard of free leachate flow to 
ground water. 


Severe: seasonal high water table; less than 
4 fect to loose sand and gravel 


Severe: seasonal high water table; less than 
4 feet to loose sand and gravel. 


Moderate: seasonal high water table; some- 


what poorly drained. 


Moderate: seasonal high water table; some- 
what poorly drained. 


Severe: less than 4 feet to loose sand and 
gravel. 

Severe: high water table; very poorly 
drained. 

Severe: rapid permeability; high water 
table. 

Slight. 

Moderate: slopes. 
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SOIL SURVEY 


Tassie 6.—Limitations of the soils for 


Septic tank absorption fields 


Mapping units Homesites 
Miami loam, 2 to 6 percent slopes, eroded__| Slight..--.--.-.---------.-------------- 
Miami loam, 6 to 12 percent slopes, croded_| Moderate: slopes_.....----------------- 
Miami loam, 12 to 18 pereent slopes, | Moderate: slopes.......---.------------ 
eroded. 
Miami clay loam, 6 to 12 percent slopes, | Moderate: slopes_._._.------------.----- 
severely eroded. 
Miami clay loam, 12 to 18 percent slopes, | Moderate: slopes_..__...2.2.2---------- 
severely eroded. 
Oshtemo loamy sand, 0 to 2 percent slopes__) Slight....______....-------------------- 
Oshtemo loamy sand, 2 to 6 percent slopes__| Slight_____.__-_----__------------------ 
Oshtemo loamy sand, 6 to 12 percent slopes._| Moderate: slopes.-_..--------.--------- 
Oshtemo loamy sand, 12 to 18 percent | Moderate: slopes______.__..--__-.-.---- 
slopes. 
Oshtemo loamy sand, 18 to 25 percent | Severe: slopes___..._..-_-.-----.------- 
slopes. 
Pewamo silty clay loam. _-_._-.---------- Severe: seasonal high water table; poorly 
drained. 
Plainficld fine sand, 0 to 2 percent slopes_.__| Slight.____...-_..----.---.----------- _ 
Plainfield fine sand, 2 to 6 percent slopes.___| Slight__________________-__--_----_----- 
Plainfield fine sand, 6 to 12 percent slopes___| Slight________________________-_-_.------ 
Rawson loam, 0 to 2 percent slopes___-_-_- Po} FY) 0 eet ene ee 
Rawson loam, 2 to 6 percent slopes_.______ Slight... 2 2s2.20 ce we Se eee ee 
Rawson loam, 6 to 12 percent slopes, craded_| Moderate: slopes__________-_..-...------- 
Rensselaer silt loam______--_.--..-.-..---. Severe: high water table; poorly drained __.. 
Riddles sandy loam, 0 to 2 percent slopes...| Slight_..__.______._-__.___-_. eee ee. 
Riddles sandy loam, 2 to 6 percent slopes___| Slight_._________-______--_-_.---------- 
Riddles sandy loam, 6 to 12 percent slopes__| Moderate: slopes........-------------.- 
Riddles sandy loam, 12 to 18 percent slopes, | Moderate: slopes____.____-._----------- 


eroded. 
See footnotes at end of table. 


Moderate: moderate to moderately slow 
permeability. 

Moderate: moderate to moderately slow 
permeability. 

Severe: slopes; moderately slow perme- 
ability. 

Severe: slopes; moderately slow perme- 


ability; present surface layer is matcrial 
from the subsoil. 


Severe: slopes; moderately slow perme- 
ability; present surface layer is material 
from the subsoil. 


Slight: some hazard of polluting shallow 
wells nearby. 


Slight: some hazard of polluting shallow 
wells nearby. 


Slight to severe: slopes; some hazard of 
polluting shallow wells nearby. 


Severe: slopes; some hazard of polluting 
shallow wells nearby. 


Severe: slopes; some hazard of polluting 
shallow wells nearby. 


Severe: slow permeability; seasonal high 
water table. 


Slight: 
wells 


Slight: 
wells 


some hazard of polluting shallow 
nearby. 


some hazard of polluting shallow | 
nearby. 


Slight to severe: slopes; some hazard of 
polluting shallow wells nearby. 


Severe: slow permeability ______.-.-.-.-- 
Severe: slow permeability. _.-.__-._--.-- 
Severe: slopes;slow permeability_.._.____- 
Severe: moderately slow permeability; 
high water table. 
Slight. 25 sas. dose fee ee ese 
Shght. . ese c shed see eee 
Slight to severe: slopes_--._..------------ 


Severe: slopes._.----------------------- 


town and country planning—Continued 


ELKHART COUNTY, INDIANA 


71 


Sewage lagoons 


Local roads and strects 
Moderate: slopes.....2 22-2 ee, 
Severe: slopes-__..__----22 22228 
Severe: slopes__--.---_---_---_- eee 
Severe: slopes_.__....2 2 eee 
Severe: slopes_.__---._.2.-. 2-2 ee 
Shght 505222 eee ee 
Moderate: slopes.________~__-_-__.______ 
Severe: slopes.---.-.-_.--.---- le. 
Severe: slopes__-...-____.2-_-. ee 
Severe: slopes.__.....__.-..2-2 Lee 


Severe: seasonal high water table; highly 
plastic. 


Blightssfo.0 sss seeks ei yete ee ec 
Slight>< sesso Ssc228 See elle ed 
Severe: slopes-...-.__-_-_-___--___ 
Blight 22 S2ese ceo e kee ie oe 
Moderate: slopes__-.-2--. 2-2-8 
Moderate: slopes-_-_...-22 2-2 
Severe: high water table; poorly drained__ 
Slight: ose. leo oe eS! 
Moderate: slopes.__.._-_------ 
Severe: slopes_--._-__-______-____-L_ 
Severe: slopes-_--._____-___-_-._______ 


Moderate: slopes..._._.__-------___..__ 


Moderate: 


Severe: slopes_-..-..._________--__._W.. 


Moderate: slopes...__.__-- 2-22, 


Severe: slopes__..._. eee 


Severe: loose sand and gravel within depth 
of 5 feet. 


Severe: loose sand and gravel within depth 
of 5 feet. 


Severe: slopes; loose sand and gravel with- 
in depth of 5 feet. 


Severe: slopes; loose 


sand and gravel 
within depth of 5 feet. 


Severe: slopes; loose sand and gravel 
within depth of 5 feet. 


Moderate: seasonal high water table; sub- 
ject to ponding. 


Severe: rapid permeability; very porous, 
does not hold water. 


Severe; rapid permeability; very porous, 
does not hold water. 


Severe: rapid permeability; very porous, 
does not hold water; slopes. 


Slight+.3 ose esse tdece chk eS wes 
Moderate: slopes.._.....---.--_-_..--_-- 
Moderate: slopes_....-.._._-_...2------_- 
Severe: high water table; less than 4 feet 


to silt and sand; does not hold water. 


Modcrate: moderate permeability.._______ 
Moderate: slopes; moderate permeability-_ 
Moderate: slopes; moderate permeability-_ 
Severe: slopes; moderate permeability —___ 


Sanitary land fill! (trench method) 


Slight. 


Moderate: slopes. 


Severe: slopes. 


Moderate: slopes. 


Severe: slopes. 


Severe: moderately rapid permeability: 
loose sand and gravel within depth of 5 
feet. 


Severe: moderately rapid permeability; 
loose sand and gravel within depth of 5 
eet, 


Severe: moderately rapid permeability ; 
ere sand and gravel within depth of 5 
feet. 


Severe: moderately rapid permeability; 
loose sand and gravel within depth of 5 
feet. 


Severc: moderately rapid permeability; 
loose sand and gravel within depth of 5 
feet; slopes. 


Moderate: poorly drained; seasonal high 
water table; clayey; material difficult to 
work when wet. 


Severe: rapid permeability; subject to soil 
blowing. 

Slight. 

Severe: slopes; rapid permeability. 

Slight. 

Slight. 

Moderate: slopes. 

Severe: high water table; less than 4 feet 
ta silt and sand. 

Slight. 

Slight. 

Moderate: slopes. 

Severe: slopes. 
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SOIL SURVEY 


TaBLeE 6.—Limitations of the soils for 


Septic tank absorption fields 


Mapping units Homesites 
Riddles sandy loam, 18 to 25 percent slopes, | Severe: slopes_------~------------------ 
eroded. 

Riddles loam, 0 to 2 percent slopes.__..---- Slight.2ssscacb-ev ieee letscec lessees 

Riddles loam, 2 to 6 percent slopes, eroded.__} Slight._-------------------------------- 

Riddles loam, 6 to 12 percent slopes, croded__| Moderate: slopes__.-_------------------ 

Sebewa loam____.----------------------- Severe: seasonal high water table; poorly 
drained. 

Shoals loam ?.___.----------------------- Severe: hazard of flooding--..----------- 

Tawas milekos Jcces secs eee eects sec se Severe: high water table; unstable; very 
poorly drained; high compressibility. 


Tawas muck, drained___--_..---.-------- Severe: upper | to 4 feet is organic mate- 


rial; unstable; high compressibility. 


Moderate for homes without basements, 
severe for homes with basements: sea- 


Tedrow loamy sand_-_.------------------- 


sonal high water table; somewhat poorly 
drained. 
Tyner loamy sand, 0 to 2 percent slopes_._.| Slight__-------------------------------- 
Tyner loamy sand, 2 to 6 percent slopes____} Slight.._._-..-------------------------- 
Tyner loamy sand, 6 to 12 percent slopes.--| Moderate: slopes_--_--.---------------- 
Volinia- loam: 3222 22552242.2 ose 24esst Slighte: sles 2. een). JAS Sa See sate es 
Wallkill silt loam__---------------------- Severe: underlying organic material very 
unstable; very poorly drained. 


Washtenaw silt loam__._-_-.------------- Severe: 


ing. 


poorly drained; subject to pond- 


Whitsker lostis 02. sceered ea peesncsees ss Moderate for homes without basements, 
severe for homes with basements: sea- 
sonal high water table; somewhat poorly 


drained. 


Severe: slopes.__-..-_-------. 2-28 


Dlights. joo -2c6sh shew eee oue kus 
Slight to severe: slopes__..__..--_-_____. 


Severe: moderately slow permeability; sea- 
soual high water table. 


Severe: hazard of flooding.__._._________. 

Severe: high water table; very poorly 
drained. 4) 

Severe: upper 1 to 4 feet is organic mate- 


rial; unstable. 


Severe: seasonal high water table; some 
hazard of polluting shallow wells nearby; 
rapid permeability. 


Slight: some hazard of polluting shallow 
wells nearby. 


Slight: some hazard of polluting shallow 
wells nearby. 


Slight to severe: slopes; some hazard of 
polluting shaliow wells nearby. 


Severe: seasonal high water table; under- 
lying organic material very unstable. 


Severe: seasonal high water table; subject 
to ponding. 
Severe: seasonal high water table____----- 


1 Onsite studies of the underlying strata, the water table, and the hazards of aquifer pollution and drainage into ground water need 


to be made for land fills deeper than 5 or 6 feet. 


town and country planning—Continued 


ELKHART COUNTY, INDIANA 


73 


Local roads and streets 


Sewage lagoons 


Sanitary land fill! (trench method) 


Severe: slopes__--.--...-----2-222- 

Slightss -.202 ec asec sses eros ssease3 

Slight fw tet yt eh Sat 

Severe: slopes...---....---_._---------- 

Severe: seasonal high water table; poorly 
drained. 


Severe: hazard of flooding. _._.-__-_____ 


Severe: high water table; very poorly 
drained; unstable; high compressibility. 


Severe: upper 1 to 4 feet is organic mate- 
rial; unstable. 

Moderate: seasonal high water table; 
somewhat poorly drained; low com- 
pressibility. 

Slight. So vdosate se se sores 

Slight .{....260522-22 53 et ces eS tegcu sed 

Severe: slopes..-_.....--_-_-_-_--_-----_e 

Slight s204 2c cece tec chi 2 oso 8s 

Severe: very poorly drained; underlying 


organic matcrial very unstable. 


Severe: poorly drained; 


water table, 


Moderate: seasonal high water table; 
somewhat poorly drained. 


seasonal high | Moderate: 


Severe: slopes; moderate permeability____. 


Moderate: moderate permeability__._____ 


Moderate: moderate permeability._...-_- 


Moderate: slopes; moderate permeability __ 

Severe: seasonal high water table; less 
than 4 feet to loase sand and gravel; does 
not hold water. 

Severe: hazard of flooding._-_....-..___. 

Severe: high organic-matter content; high 
water table; subject to ponding. 


Severe: high organic-matter content in 
upper 1 to 4 feet. 


Severe: rapid permeability; very porous, 
does not hold water. 


Severe: rapid permeability; loose sand 
and gravel within depth of 5 feet. 


Severe: rapid permcability; loose sand and 
gravel within depth of 5 feet. 


Severe: rapid permeability; loose sand and 
gravel within depth of 5 feet. 


Severe: loase sand and gravel within depth 
of 5 feet, 


Severe: seasonal high water table; subject 
to ponding; underlain by organic mate- 
rial. 


seasonal high water table; sub- 
ject to ponding. 

Severe: underlying material at depth of 4 
to 5 feet has moderately rapid permeabil- 
ity. 


Severe: slopes. 

Slight. 

Slight. 

Modcrate: slopes. 

Severe: seasonal high water table; less 


than 4 feet to loose sand and gravel. 


Severe: hazard of flooding. 

Severe: high water table; lacks suitable 
material for cover; underlying sand is 
rapidly permeable. 


Severe: lacks suitable material for cover; 
underlying sand is rapidly permeable. 


Severe: rapid permeability; scasonal high 
water table. 


Severe: rapid permeability; loose sand and 
gravel within depth of 5 feet. 


Severe: rapid permeability; loose sand and 
gravel within depth of 5 feet. 


Severe: rapid permeability; loose sand and 
gravel within depth of 5 feet. 


Severe: loose sand and gravel within depth 
of 5 feet. 
Severe: seasonal high water table; very 


poorly drained; underlain by organic ma- 
terial. 


Severe: seasonal high water table; subject 
to ponding; poorly drained. 


Severe: seasonal high water table; some- 
what poorly drained; underlying strata 
have moderately rapid permeability. 


2 Some degree of flooding nearly every year. Flooding once in 5 to 10 years constitutes a severe limitation. 
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Because routine soil survey investigations are normally 
confined to a depth of about 5 or 6 feet and many land-fill 
operations use trenches as deep as 15 feet, there is a need 
for a geologic investigation of the area to determine the 
potential for pollution of ground water, as well as to ob- 
tain data for the design of the land fill. This soil survey 
is a valuable tool in selecting potential sites and for de- 
termining where additional investigations appear war- 
ranted. a re 

Borrow pits,Gravel pit, Made land, and Marsh are 
not rated i table 6. |The properties of these mapping 
units are so vari hat an onsite investigation is neces- 
sary to determine the degree of limitation that exists for 
town and country planning. 


Use of the Soils for Woodland ‘ 


Most of the valuable timber-producing areas in Elk- 
hart County have been cleared and are used for farming. 
The remaining wooded areas are relatively small in size 
and are scattered throughout the county. The rougher 
topography of the sandy soils and areas of wet, un- 
drained soils now support most of the remaining tree 
cover. 

If the native vegetation is removed from the sandy and 
mucky soils and intensive land use is attempted, soil 
blowing becomes a serious hazard. The retention of native 
vegetation, or the planting of suitable trees or shrubs, 
helps to protect: these soils from soil blowing. 

Windbreaks of trees and shrubs are very suitable for 
the control of soil blowing. These are long belts of trees 
or shrubs that protect farmsteads, orchards, feedlots, and 
crop fields from the force of wind. They slow the speed of 
the wind and lessen soil blowing to the leeward for a 
distance equal to about twenty times the heights of plants 
in the windbreak. 

Field windbreaks normally are single-row plantings of 
trees and shrubs in a north-south direction to give maxi- 
mum protection from prevailing winds. This type of 
windbreak should be established on a spacing interval of 
40 rods or less, dependent upon the type of crop grown 
and the erodibility of the soil. On many farms the wind- 
breaks could be planted adjacent to north-south property 
lines or field divisions or on the leeward side of drainage 
ditches. 

Farmstead windbreaks should have a minimum of three 
rows of plants and be located on the north and west sides 
of building areas or feedlots. This type of windbreak is 
designed to provide wind protection, control snow deposi- 
tion, add beauty, supply food and cover for wildlife, and 
supply shelter for livestock. 

Suitable plants for use in windbreaks on muck soils 
are American arborvitae. Norway spruce, white pine, 
medium purple willow, tall purple willow, amur honey- 
suckle, and multiflora rose. Suitable plants for use in 
windbreaks on sandy soils are white pine, red pine, jack 

j rsythia, autumn-olive, and common lilac. 
ists the soils that are suitable for tree and 
plantings for landscaping of building sites, recrea- 
tion areas, homestead windbreaks, screening unsightly 


* By Joon O. Hotwager, woodland conservationist, Soil Con- 
servation Service. 


sites, general neighborhood beautification, erosion con- 
trol, and creating wildlife food and cover areas. 

Trees and shrubs of different species vary widely in 
their suitability for different soils and site conditions. 
The soils are placed in groups based mainly on wetness 
characteristics and available moisture capacity. Each of 
the soils in a particular group is similar in suitability for 
tree and shrub plantings. For more detailed information 
about the soils in cach group, refer to the sections “De- 
scriptions of the Soils” and “Capability Grouping.” 

In addition tothe soils and the trees and shrubs suitable 
for plantings, table 7 |lists some characteristics of the 
various species These suggested plants should be con- 
sidered as making up only a partial list of trees and 
shrubs that are suitable for the soils in the county. Many 
of the shrubs listed serve dual purposes. 

Borrow pits, Gravel pit, Made land, and Marsh were 
excluded from The properties of these mapping 
units are so variable that an onsite investigation is neces- 
sary to determine the suitability of a particular shrub or 
tree, 


Use of the Soils for Wildlife 


The wide range of soil and moisture in Elkhart. County 
provides a high potential for managing the land to in- 
crease and maintain various kinds of wildlife. 

The principal factor affecting the wildlife species and 
population in the county is the availability of suitable 
habitat. Because soil is a vital key in the production of 
food and cover for wildlife, its suitability for providing 
these items is discussed in this section. The land types Bor- 
row pits. Gravel pit, Made land, and Marsh are not listed 
in 78). 
ntable §| each soil in the county is rated rwell suited. 
suited, poorly suited, ov unsuited according to its suita- 
bility for three kinds of wildlife. The ratings are based 
on the suitability of the soils for the habitat elements es- 
sential to the birds and mammals that make up each 
kind of wildJife. 

The following paragraphs discuss the kinds of wildlife 
in the county, list the elements of habitat used in rating 
the soils, and define the suitability ratings. 

Openland wildlife consists of birds and mammals that 
normally frequent cropland, pastures, and hayland over- 
grown with herbaceous upland plants and shrubs. Ex- 
amples of openland wildlife are rabbit, fox, meadowlark, 
skunk, quail, and pheasant. Elements of wildlife habitat 
used in rating the soils for openland wildlife are grain 
and seed crops, grasses and legumes, wild herbaceous up- 
land plants, and hardwood woodland plants. 

Woodland wildlife consists of mammals and birds that 
frequent areas of hardwood and coniferous trees, shrubs, 
or a combination of this vegetation. Examples of wood- 
land wildlife are squirrel, deer, raccoon, woodehuck, 
woodpecker, and nuthatch. Elements of wildlife habitat 
used in rating the soils for this kind of wildlife are 
grasses and legumes, wild herbaceous upland plants, 
hardwood woodland plants, and coniferous woodland 
plants. 

Wetland wildlife consists of mammals, birds, and rep- 
tiles that frequent wet areas, such as ponds, marshes, and 
swamps. Examples of wetland wildlife are muskrats, 
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ducks, geese, frogs, kingfishers, and heron. Elements of 
wildlife habitat used in rating soils for this kind of wild- 


life are wetland food and cover plants, shallow water de- 
velopments, excavated pondsl Tie S| and grain and 
seed crops. 

tnftable-B]the ratings of suitability for cach kind of 


wildlife mmiente the soils where habitat can be managed 
most practienlly and where wildlife is most likely to five 
successfully. 

A rating of well suited means that habitat generally is 
easily created, improved, and maintained. There are few 
soil limtations that affect minagement. 

A rating of suited indicates that it is feasible to create 
a habitat on this soil but certain limitations must be cor- 
rected. Management. practices arc required to overcome 
the deficiencies. 

A rating of poorly suited indicates that the soils have 
serious limitations fo use that need to be recognized and 
overcome. Use tends to be questionable because the limi- 
tations are difficult to overcome. 

A rating of unsuited indicates that extreme measures 
are needed to overcome the soil limitations; use is unde- 
sirable or impractical. 

Borrow pits, Gravel pit, Made land, and Marsh are ex- 
cluded from table & Ths properties of these mapping 
units are so yarinblo that an onsite investigation is neces- 
sary to determine the degree of limitation that exists. 


Recreation 


Outdoor reerextion is already a major part of Ameri- 
tan life and can be expected fo increase greatly by the 
year 2000. For this reason, it should be an integral ele- 
ment in loenl land use planning (2). 

Experience and activity in the open country are mn im- 
portant part of our way of life, not only for inspiration 
and enjoyment, but also as a source of livelihood. In the 
past, public lands were considered the major supplier; 
however, more recently private development. has also been 
recognized as a major supplier of the outdoor recreation 
that is so in demand, 


Figure 2i—Excavated pond being developed in Tawas muck for 
wildlife habitat. 
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Competition for rurul space grows with an increase in 
population, a higher standard of living, improved ne- 
cess, nnd more leisure time, Building sites, highways, 
farming, und similar uses of soils commonly relegate 
recreation to those areas that are less desirable for other 
uses. The wide range of activity and the seasonal aspects 
of recreation make possible the use of many kinds of soil 
conditions. 

The wooded shorelines along major streams, as well as 
areas on bottom land cut by meandering streams, lend 
themselves to recreational and wildlife uses. Some areas 
would serve as natural outdoor laboratories for educa- 
tionnland scientific purposes, 

Injtable 9 |p. 84) the soils in this county are rated ae- 
cording to Meir limitations affecting six kinds of recrea- 
tional facilities. These are cottages and utility buildings; 
tent and cump trailer sites; pienie areas, parks, and ex- 
tensive play areas; playgrounds. athletic fields, and in- 
tensive play areas; bridle paths and nature and hiking 
trails; and golf fairways. 

The soils are not ratec septic tank filter fields for 
sewage disposal. Seq{taie tin the section “Town and 
Country Planning” for this information. 

The ratings used in [able Thre predictions of the be- 
havior of specific kinds of soil. They are based on soil 
characteristics and do not include other factors that may 
be important. A rating of slight means that there are few 
or no limitations that affect design or management, A 
rating of woderate means that the facility can be created, 
improved or matntained, but the limitations need to be 
recognized and overcome by correct planning, good man- 
agement, and careful design. A rating of severe means 
that use is questionable, and enreful design and above- 
average management tre required. 

In the paragraphs that follow, each recrentional use is 
defined and the properties important in rating the limi- 
tations for such purposes are given, The information can 
be used. along with table ) and with information in other 
parts of the survey, as a guide in planning the use of the 
soils for recreation. Before beginning any construction 
projects, however, an investigation should be made at the 
site being considered. 

Cottages and utility buildings—These are seasonal or 
year-round cottages. washrooms and bathrooms, picnic 
shelters, and service buildings. Properties considered are 
wetness, hazird of flooding. slope. rockiness, stoniness, 
and depth to hard bedrock. Also considered are suita- 
bility for septic tank filter fields, shrink-swell potential, 
frost potential, hillside slippage, presence of loose sand, 
and bearing capacity. Suitability of the soils for support- 
ing vegetation. and whether basements and underground 
utilities are planned, should be considered in the final 
evaluation. 

Tent and camp trailer sites —These are areas used for 
pitching tents, for parking camping trailers, and for the 
aecompanying activities of outdoor living. The sites re- 
quire little preparation, but they should have areas suit- 
able for unsurfaved parking lots for cars and camping 
trailers. They should be able to withstand henvy traffie by 
people, horses, and vehicles. Properties considered are 
wetness, hazard of flooding, permeability, slope, texture 
of the surface soil, amount of coarse fragments, stoniness, 
and rockiness. Suitability of soils for supporting vegete- 
tion should be considered in the final evaluation. 
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SOIL SURVEY 


Group and map symbols 


Group 1: Bw, Ca, Cd, Ed, Gf, Gm, Lm, Mm, Pe, Re, Se, 
Ta, Td, Wa, Wh, 


Group 2: Am, Au, BIA, BIB2, Br, CrA, CrB, De, Had, 


HaB8, Ho, Sh, Te, Wk 


Group 3: Ad, Do, FoA, FoB, FoC2, MnB, MnC, 
MoB2, MoC2, MoD2, MrC3, MrD3, Rad, RaB, 
RaC2, RsA, RsB, RsC, RsD2, RsE2, RtA, RtB2, 
RtC2, Vo. 


Group 4: Bu, Bv, ChA, ChB, ChC, Dk, OsA, OsB, 
OsC, OsD, OsE, PIA, PIB, PIC, TyA, TyB, TyC. 


TasLe 7.—Shrub and tree 


[Dashes indicate species not 


Suitable for— 
Plants 
Screen plantings Ornamental or 
shade trees 
American arborvitae__-_-_.--- Siiitables 2-22. .2052 Suitable.__...__--_- 
Black spruce___..-------------- Suitable_-.-..------ Suitable__...-..---- 
European larch._..------------|-_------------------ Suitable___---__2_-- 
Medium and tall purple willow__| Suitable_..-....-.--|.-2----.------------ 
Red osier dogwood.._.-.------- Suitables:.... 2-22 cs|atence ase ne 
Gray dogwood-__-.------------ Suitable. 2-22: 22 5)-0 3-2 seece elle. 
Silky dogwood____------------ Suitablés cc 0 0505 | Shee ee eee 
Multiflora rose..------.------- Bultables zoe. Josess | See ee cee esses 
Amur honeysuckle__-_.-----.-- Suitable.__--------- Suitable___.____.-_. 
Winterberry.ca0. Joo ee Sass sch etek sees ielee cecceocenescseltces 
Hiderberry,2 2.2 s2uccSiccu soeS oc eowdet ete cue isle oss eee ee eee ee 
White pine_____._-_.--.------ Suitable___.--_-...- Suitable___-__._____ 
Norway spruce___----.-------- Suitable____-------- Suitable... -_ 
White pine_.-_.---------.---- 
White spruce____-.----------- 
Norway spruce..-------------- 
Canadian hemlock 
Sycamore____._-_--_-.--------- 
White bireh...-20.- =: nesses ue 
Yew (varieties)_..-.---.------ 
Highbush cranberry —---------~-- Suitable. 
Autumn-olive. __---.---------- Suitable. 
Amur honeysuckle_.__._------- Suitable 
Tartarian honeysuckle._.—----- Suitable 
Spicebush:. 2.292225 222 [ose et i Set eee eee ess 
Mountain-ash__.__.------.-.--]-------------------- 
White pine.....--------------- Suitable 
Red pine.__..--- oe .--| Suitable 
Norway spruce_-_..---- ---| Suitable 
Northern pin oak... ------------]--------------- 
Black’ gum. 2. 2024s. ee eelee cl |-- ce - eoeesece 
Hazelnut (filbert)...--_-------- Suitable 
Indigobush_________---------- Suitable. 
Blackhaw viburnum_--_--..~-- Suitable 
Staghorn sumac___-_..-------- Suitable. ws 2-2-2 45<|socceedeaeeia sess 
Serviceberry..........--------|----------=--+----=-- Suitable_.--.--.---- 
Wild plume 2252 -ss-cesee22525 Suitable.: <o-oce see [bas eoceedeteseleece 
Amur honeysuckle__--._------- Suitable___.-------- Suitable.__.-------- 
Manchu cherry__..-__-_-_.---- Suitable... -----_--- Suitable___--------- 
Nannyberry-viburnum .__--_-~-- Suitable. .-_.------- Suitable__-----_---- 
Eastern wahoo___._.----.----- Suitable_-__.------- Suitable._.-.------- 
Wayfaring tree___.____--_----- Suitable______..---- Suitable.._--------- 
Red pine. ..------------------ Suitable. ._..-.----- 
Jack pine_________.---- ae Suitable_----------- 


Austrian pine 


White pine___...-..---------- 

Silver buffaloberry_.____.___.-- 

Indigobush_-..-.-.----------- 

American hazlenut.----.--.-.-- BHtADIe. ol wees sh oos tind eeene se 
Red-fruited chokeberry. _-_.-- Suitable._...___.---]..------------------ 
Forsythigeosc- 4425-3 eee nese Surtables. coca de aus etches hone 
Russian-olive__--..--..------- Suitable._._._._--_.- Suitable__.--------- 
Staghorn sumac___.-_--------- Suitablés.2. 2.0 2r eloo kee ewe cease 
Smooth sumac--..-----.------- Suitabloc. assess cele seas cu ss eee ce: 
Fragrant sumac...------------ Suitablésce.. eset bop estecce Sc oeeees 
French tamarix....___.-_..---- Suitable...) seed 2a|ocnet tie asl es 
Wild plum__...-_...------------ Suitablese: 2-2 22222)esc-ceetece solo seee 


Sweetfern__......--------.---|-------- 


planting guide 


recommended for this use] 
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Suitable for—continued 


Wildlife food and Planting in road cuts 


cover and erosion areas 

Suitable. ._------. 2}. 2-2-2 ee 
Suitable. ..._.-_-___- Suitable._____-_ 2 2 
Suitable_______.-__. Suitable... 
Suitable. --__------- Suitable___.2 22222 
Suitable 2 fost le ee se sae 
Suitable. oe ce et eel 
Suitable_____._____- Suitable 


Siitables o.4. 522.22. 
Suitable. ---..-.---- 


Suitable... 2. __- ts 
Suitable 


Suitable___.--_----- 


Suitable. 2-2-8. 
Suitable. _____ Saree 
Suitable 


Suitable.____.___- he 


Height at 
maturity 
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Plant tolerant to 


Remarks 


100-200 
60-70 
60-80 
80-100 
90-100 
30-40 
10-15 

6-10 
6-10 
8-16 
8-12 
8-10 
20-30 


100-120 
70-80 
60-80 
70-80 
50-60 


Evergreen. 

Iivergreen; branches droop. 

Sheds needles in fall. 

Establish by cutting. 

Good border and wildlife food plant. 
Good border and wildlife food plant. 
Good border and wildlife food plant, 
May spread into nonmanaged areas. 
Very attractive; heavy crop of fruit. 
Red fruit in winter. 

Heavy crop of fruit. 

Tolcrates partial shade; evergreen. 
Short needles; evergreen. 


Tolerates partial shadc; evergreen. 
Excellent specimen tree; evergreen. 
Short needles; evergreen. 

Very good for shaping into hedges. 
Bark attractive in winter. 

Very good for planting in elumps. 
Responds well to shearing. 

Holds red fruit into winter. 
Wildlife food; attracts songbirds. 
Wildlife food; attracts songbirds. 
Wildlife food; attracts songbirds. 
Spicy odor in leaves and fruit. 
Orange to red fruit. 


Evergreen; long needles. 


Scarlet color in fall. 

Red color in fall. 

Produces edible nuts. 

Good erosion control plant. 

White flowers; purple fruit; thicket forming. 
Spreads from root suckers, 

Early white blooms. 

Thicket forming. 


Showy specimen shrub. 
Showy plant; slow growth. 
Scarlet color in fall. 
Flowers and fruits heavily. 


Abundance of cones; evergreen. 
Stiff needled; evergreen. 

Not suitable where erosion is active. 
Silver-colored leaves. 


Holds fruit well into winter. 

Yellow flowers. 

Silver leaves. 

Sprouts from roots. 

Retains fruit well. 

Dark-green leaves, red fruit. 
ed cover in fall. 

Thicket forming. 

Spreads by root sprouts. 
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TaBLE 8.—Soil limitations for producing habitat for three major kinds of wildlife 


Soil series and map symbols 


Openland wildlife 


Woodland wildlife 


Wetland wildlife 


Alluvial land: 


Aubbeenaubbee: 


Blount: 


Bronson: 


Brookston: 


Carlisle: 


BIA, BIB2 


Byes 


Ca, Cd 


Ad, Am._.-_-~-- 


Properties variable. Onsite in- 
vestigations required. 


Well suited.....--.--------_-- 


Well suited__..__-2 2-8 


Poorly suited: available 
moisture is limited; number 
of suitable species is re- 
stricted; production of food 
generally is low, and vigor 
of growth is limited. 


Well suited__...-2------------ 


Poorly suited in natural condi- 
tion; well suited if adequately 
drained: number of suitable 
plant species is restricted; 
vigor of growth is limited. 


Poorly suited: few plant 
species are suited; vigor of 
growth is limited. 


Suited: 


Properties variable. Onsite in- 
vestigations required. 


Suited: suitable for planting 
many kinds of adapted 
grasses and legumes; pro- 
duces a vigorous growth of 
many kinds of uncultivated 
herbaceous upland plants and 
hardwood woody plants; fast 
growth of conifers results in 
rapid canopy closure. 


suitable for planting 
many kinds of adapted spe- 
cies of grasses and legumes; 
produces a vigorous growth 
of many kinds of uncultivated 
herbaceous upland plants and 
hardwood woody plants; fast 
growth of conifers results in 
rapid canopy closure. 


Suited: suitable for planting 
many kinds of adapted spe- 
cies of grasses and legumes; 
produces a vigorous growth 
of many kinds of uncultivated 
herbaceous upland plants and 
hardwood woody plants; fast 
growth of conifers results in 
rapid canopy closure. 


Poorly suited: available 
moisture is limited; number 
of suitable species is re- 
stricted; production of food 
generally is low, and vigor 
of growth is limited; slight 
limitation for conifers; 
growth is slow, and this 
delays canopy closure. 


Suited: grass and legumes 
require fertilizer, lime, and 
renovation for good stands 
and long life; slight limita- 
tion for wild herbaceous 
upland plants and hardwood 
woodland plants; vigorous 
growth of many kinds o 
plants and food production 
is dependable; moderate 
limitation for coniferous 
woodland plants; some 
limitation of species. 


Suited: soil conditions limit 
the number of suitable 
species; dependability of 
food production of hardwood 
woodland plants is some~- 
what limited; growth and 
suitable species of conifers 
are limited. 


Suited: soil conditions limit 
the number of plant species 
important to wildlife. 


Properties variable. Onsite in- 
vestigations required. 


Poorly suited: suitable for 
continuous production of 
grain and seed crops; moder- 
ate limitations in construction 
of shallow water impound- 
ments; excavated pond 
sites are somewhat difficult 
to locate, and water supplies 
are not dependable. 


Suited: suitable for continuous 
production of grain and seed 
crops; moderate limitations 
in’ construction of shallow 
water impoundments; exca- 
vated pond sites are some- 
what difficult to locate, and 
water supplies are not de- 
pendable. 


Suited: suitable for continuous 
production of grain and seed 
crops; moderate limitations in 
construction of shallow water 
impoundments; excavated 
pond sites are somewhat 
difficult to locate, and water 
supplies are not dependable. 


Unsuited: wetland plants do 
not survive; it is not feasible 
to construct shallow water 
developments or excavated 
ponds; severe limitation for 
grain and seed crops. 


Unsuited: wetland plants 
do not survive; it is not 
feasible to construct shallow- 
water developments or ex- 
cavated ponds; moderate 
hazard for grain and seed 
crops because soil is some- 
what droughty. 


Well suited. 


Well suited. 
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TABLE 8.—Soil Limitations for producing habitat for three major kinds of wildlife—Continued 


Soil series and map symbols 


Openland wildlife 


Woodland wildlife 


Chelsea: 


Crosby: CrA, 


Dei Rey: De 


Dickinson: D 


Dowagiac: 


Edwards: Ed 


ChA, ChB, ChC______ 


CrB 


k 


Poorly suited: available 
moisture is limited; number 
of suitable species is re- 
stricted; production of food 
generally is low, and vigor 
of growth is limited. 


' Well suited___._____.__-_____- 


Well suited_._--__.__-_____L_. 


Poorly suited: few plant 
species are suited; growth 
vigor is limited. 


Well suited. ___.-2 eee 


Wetland wildlife 


Poorly suited: available 
moisture is limited; number 
of suitable species is re- 
stricted; production af food 
generally is low, and vigor 
of growth is limited; slight 
limitation for conifers; 
growth is slow, delaying 
canopy closure. 


Suited: suitable for planting 
many kinds of adapted 
species of grasses and 
legumes; produces a vigorous 
growth of many kinds of 
uncultivated herbaccous 
upland plants and hardwood 
woody plants; fast growth of 
conifers results in rapid 
canopy closure. 


Suited: suitable for planting 
many kinds of adapted 
species of grasses and 
legumes; produces a vigorous 
growth of many kinds of 
uncultivated herbaceous 
upland plants; fast growth 
of conifers results in rapid 
canopy closure. 


Suited: grass and legumes 
require fertilizer, lime, and 
renovation for good stands 
and long life; slight limita- 
tion for wild herbaceous 
upland plants and hardwood 
woodland plants; vigorous 
growth of many kinds of 
plants, and food production 
is dependable; moderate limi- 
tation for coniferous wood- 
land plants; some limitation 
of suitable species. 


Suited: grass and legumes 
require fertilizer, lime, and 
renovation for good stands 
and long life; slight limita- 
tion for wild herbaceous up- 
land plants and hardwood 
woodland plants; vigorous 
growth of many kinds of ~ 
plants, and food production 
is dependable; moderate 
limitation for coniferous 
woodland plants; some limi- 
tation of suitable species. 


Suited: soil conditions limit 
the number of species impor- 
tant to wildlife. 


Unsuited: wetland plants do 
not survive; it is not feasible 
to construct shallow water 
developments or excavated 
ponds; severe limitation for 
grain and seed crops. 


Suited: suitable for continuous 
production of grain and seed 
erops; moderate limitations 
in construction of shallow 
water impoundments; ex- 
cavated pond sites are some- 
what difficult ta locate, and 
water supplies are not 
dependable. 


Suited: suitable for continuous 
production of grain and seed 
crops; moderate limitations 
in construction of shallow 
water impoundments; ex- 
cavated pond sites are some- 
what difficult to locate, and 
water supplies are not 
dependable. 


Unsuited: wetland plants 
do not survive; it is not 
feasible to construct shallow 
water development or 
excavated ponds; moderate 
hazard for grain and seed 
crops because soil is some- 
what droughty. 


Unsuited: wetland plants do 
not survive; it is not feasible 
to construct shallow water 
developments or excavated 
ponds; moderate hazard for 
grain and seed crops because 
soil is somewhat droughty. 


Well suited. 
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TABLE 8.—Soil limitations for producing habitat for three major kinds of wildlife—Continued 


Soil series and map symbols 


Fox: Fo 


Gilford: 


Haskins: 


Linwood: 


Maumee: 


Metea: 


Openland wildlife 


A, FoB, FoC2________- 


GtrGmie essence ee Poorly suited: the number, 
kind, and growth vigor of 
plant species are limited if 
soil is in natural condition; 
limitation is slight if soil is 
adequately drained. 


Had, HaB______-___ 


Well suited_..- 2-2 


Poorly suited: few plant 
species are suited; growth 
vigor is limited. 


Litisenicete ton cees 


Poorly suited: number of 
suitable plant species is re- 
stricted; growth vigor is 
limited. 


MnB, MnC______ ee Suited: available moisture is 
somewhat limited; grass and 
legumes require maintenance 


for long-term stands. 


Woodland wildlife 


Wetland wildlife 


Suited: grass and legumes 
require fertilizer, lime, and 
renovation for good stands 
and long life; sight limita- 
tion for wild herbaceous up- 
land plants and hardwood 
woodland plants; vigorous 
growth of many species of 
plants, and food production 
is dependable; moderate 
limitation for coniferous 
woodland plants; some limi- 
tation of suitable species. 


Suited: soil conditions limit 
the number of suitable 
species; dependability of 
food production of hardwood 
woodland plants is somewhat 
limited; growth and suitable 
species of conifers are 
limited. 


Suited: suitable for many 
kinds of adapted species of 
grasses and legumes; pro- 
duces a vigorous growth of 
many kinds of uncultivated 
herbaceous upland plants 
and hardwood woody plants; 
fast growth of conifers re- 
sults in rapid canopy closure. 


Suited: suitable for many 
kinds of adapted species of 
grasses and legumes; pro- 
duces a vigorous growth of 
many kinds of uncultivated 
herbaccous upland plants 
and hardwood woody plants; 
fast growth of conifers results 
in rapid canopy closure. 


Suited: soil conditions limit 
the number of plant species 
important to wildlife. 


Suited: soil conditions limit 
the number of suitable plant 
species; dependability of 
food production of hardwood 
woody plants is somewhat 
limited; growth and suitable 


species of conifers are limited. 


Suited: grass and legumes 
require fertilizer, lime, and 
renovation for good stands 
and long life; slight limita- 
tion for wild herbaceous 
upland plants and hardwood 
woody plants; vigorous 
growth of many species of 
plants, and food production 
is dependable; moderate 
limitation for coniferous 
woody plants; some limita- 
tion of suitable species. 


Unsuited: wetland plants do 
not survive; it is not feasible 
to construct shallow water 
developments or excavated 
ponds; moderate hazard for 
grain and seed crops because 
soil is somewhat droughty. 


Well suited. 


Suited: suitable for a con- 
tinous production of grain 
and seed crops; moderate 
limitations in construction 
of shallow water impound- 
ments; excavated pond 
sites are somewhat difficult 
to locate, and water supplies 
are not dependable. 


Suited: suitable for continuous 
production of grain and seed 
crops; moderate limitations 
in construction of shallow 
water impoundments; exca- 
vated pond sites are some-” 
what difficult to locate, and 
water supplies are not 
dependable. - 


Well suited. 


Well suited. 


Unsuited: wetland plants do 
not survive; construction of 
shallow water developments 
or excavated ponds is not 
feasible. 


TABLE 8.—Soil limitations for producing ha 
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bitat for three major kinds of wildlife—Continued 


Soil series and map symbols 


Openland wildlife 


Woodland wildlife 


Wetland wildlife 


~ 


Miami: MoB2, MoC2, MoD?2, 
MrO3, MrD3. 


Qshtemo: OsA, OsB, OsC, 
OsD, OsE. 


Pewamo: Pe... -_---_ i 


Plainfield: 


Rawson: RaA, RaB, RaC2 


Rensselaer: Re._____-_---____ 


Riddles: RsA, RsB, RsC, 
RsO2, RsE2, RtA, RtB2, 
Rtc2. 


PIA, PIB, PI€.-o02- 


Well suited where slopes are 
2 to 12 percent. 

Suited where slopes are 12 to 18 
percent: hazard of erosion 
if soil is used for cultivated 
crops; slight limitations for 
herbaceous plants or hard- 
wood woody plants. 


Well suited where slopes are 
0 to 12 percent. 

Suited where slopes are 12 to 25 
percent: hazard of erosion 
if soil is used for cultivated 
crops; slight limitation for 
herbaceous plants or hard- 
wood woody plants. 


Poorly suited in natural con- 
dition; well suited if ade- 
quately drained: number 
of suitable plant species is 
restricted; vigor of growth 
is limited. 


Poorly suited: available 
moisture is limited; number 
of suitable species is 
restricted; production of 
food generally is low, and 
vigor of growth is limited. 


Well suited. ..2--- =e 


Poorly suited in natural 
condition; well suited if 
adequately drained: the 
number, kind, and vigor of 
growth of plant species are 
limited. 


Well suited where slopes are 
0 to 12 percent. 

Moderate where slopes are 
12 to 25 pereent: hazard 
of erosion if soil is used 
for grain and seed crops 
or grasses and legumes; 
slight limitations for 
herbaceous plants or 
hardwood woody plants. 


Well suited where slopes are 
2 to 12 percent. 

Suited where slopes are 12 to 18 
percent: hazard of erosion 
if soil is used for grain and 
seed crops; slight limitation 
for coniferous woody plants 
because of rapid growth and 
canopy closure. 


Suited: grass and legumes 
require fertilizer, lime, and 
renovation for good stands 
and long life; slight limita- 
tion for herbaceous upland 
plants and hardwood woody 
plants; vigorous growth of 
many kinds of species of 
plants, and food production 
is dependable; moderate 
limitation for coniferous 
woodland plants; some 
limitation of suitable species. 


Suited: soil conditions limit 
the number of suitable plant 
species; dependability of 
food production of hardwood 
woody plants is somewhat 
limited; growth and suitable 
species of conifers are limited. 


Poorly suited: available 
moisture is limited; number 
of suitable species is 
restricted; production of 
food generally is low, and 
vigor of growth is limited; 
slight limitation for conifers; 
growth is slow, delaying 
canopy closure. 


Well suited 


Suited: soil conditions 
limit the number of suitable 
plant species; dependability 
of food production of hard- 
wood plants is somewhat 
limited; growth and species 
of conifers are limited. 


Well suited where slopes are 
0 to 12 percent. 

Moderate where slopes are 
12 to 25 percent: hazard 
of erosion if used for 
grain and secd crops or 
grasses and legumes; slight 
limitation for herbaceous 
plants or hardwood woody 
plants; severe limitation for 
coniferous woody plants 
hecause of rapid growth and 
canopy closure, 


Unsuited: 


Unsuited: 


Unsuited: 


Unsuited: 


wetland plants do 
not survive; it is not feasible 
to construct shallow water 
developments or excavated 
ponds; slight limitation for 
grain and seed crops. 


wetland plants do 
not survive; it is not feasible 
to construct shallow water 
developments or excavated 
ponds; moderate hazard for 
grain and seed crops because 
soil is somewhat droughty. 


Well suited. 


Unsuited: wetland plants 


do not survive; it is not 
feasible to construct shallow 
water development or 
excavated ponds; severe 
limitation for grain and seed 
crops. 


wetland plants 

do not survive; it is not 
feasible to construct shallow 
water development or 
excavated ponds; slight 
limitations for grain and 
seed crops. 


Well suited. 


wetland plants 

do not survive; it is not 
feasible to construct shallow 
water develapment or 
excavated ponds; slight 
limitation for grain and 
seed crops. 
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TABLE 8.—Soil limitations for producing habitat for three major kinds of wildlife—Continued 


Soil series and map symbols 


Sebewa: Se___-.------------- 
Shoals: Sh._----------------- 
Pawas! Tay Miiecdckecsceucee 
Tedrow: Te------------------ 
Tyner: TyA, TyB, TyC_------ 
Volinia: Vo.._-.------------- 
Wallkill: Wa.--..------------ 


Washtenaw: Wh-__--.--------- 


Openland wildlife 


Woodland wildlife 


Poorly suited in natural 
condition; well suited 
if adequately drained: 
the number, kind, and vigor 
of growth of plant species 
are limited. 


Poorly suited: few plant 
species are suited; growth 
vigor js limited. 


Poorly suited: number of 
suitable species is restricted; 
production of food generally 
is low, and vigor of growth 
is limited. 


Poorly suited: available 
moisture is limited; number 
of suitable plant species is 
restricted; production of 
food generally is low, and 
vigor of growth is limited. 


Poorly suited: few plant 
species are suited; vigor of 
growth is limited. 


Poorly suited in natural 
conditions; well suited if 
adequately drained: 
number of suitable plant 
species is restricted; growth 
vigor is limited. 


Wetland wildlife 


Suited: soil conditions 
limit the number of 
suitable plant species; 
dependability of food 
production of hardwood 
plants is somewhat limited; 
growth and suitable species 
of conifers are limited. 


Well suited____..__-_---2----- 


Suited: soil conditions 
limit the number of 
suitable plant species. 


Poorly suited: soil con- 
ditions limit the number 
of plant species important 
for wildlife food production. 


Poorly suited: available 
moisture is limited; number 
of suitable plant species is 
restricted; production of 
food gencrally is low, and 
vigor of growth is limited; 
slight limitation for conifers; 
growth is slow, delaying 
canopy closure. 


Well-siited. =: ese esse 


Suited: soil conditions limit 
the number of suitable plant 
species. 


Suited: soil conditions limit 
the number of suitable 
plant species; dependability 
of food production of hard- 
wood woody plants is 
somewhat limited; growth 
and suitable species of 
conifers are limited. 


Well suited. 


Suited: suitable for con- 
tinuous production of grain 
and seed crops; moderate 
limitations in construction 
of shallow water impound- 
ments; excavated pond sites 
are somewhat difficult to 
locate, and water supplies 
are not dependable, 


Well suited. 


Suited: suitable for pro- 
duction of grain and seed 
crops; moderate limitations 
in construction of shallow 
water impoundments; 
excavated pond sites are 
somewhat difficult to locate, 
and water supplies are not 
dependable. 


Unsuited: wetland plants 
do not survive; it is not 
feasible to construct shallow- 
water devclopments or 
excavated ponds; severe 
limitations for grain and 
seed crops. 


Unsuited: wetland plants 
do not survive; it is not 
feasible to construct shallow- 
water developments or 
excavated ponds; maderate 
hazard for grain and seed 
crops because soil is 
somewhat droughty. 


Well suited. 


Well suited. 
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TABLE 8.—Soil limitations for producing habitat for three major kinds of wildlife—Continued 


Soil series and map symbols Openland wildlife 


Woodland wildlife Wetland wildlife 


Whitaker: Wk.~_ 2-222 - Weil suited_.______________._- 


Suited: suitable for con- 
tinuous production of grain 
and seed crops; moderate 
limitations in construction 
of shallow water impound- 
ments; excavated pond sites 
are somewhat difficult to 
locate, and satisfactory 
water supplies are not 
dependable. 


Suited: suitable for many 
kinds of adapted species of 
grasses and legumes; 
produces a vigorous growth 
of many kinds of unculti- 
vated herbaceous upland 
plants and hardwood woody 
plants; fast growth of 
conifers results in rapid 
canopy closure. 


Picnic areas, parks, and extensive play areas.—These 
are areas suitable for heavy foot traffic and are used by 
people for picknicking in a natural outdoor environment. 
Properties considered are wetness, hazard of flooding, 
slope, texture of the surface soil, stoniness, and rockiness. 
The presence of trees or ponds that may affect the desira- 
bility of a site is not considered. Suitability of the soils for 
supporting vegetation should be considered in the final 
evaluation, 

Playgrounds, athletic fields, and intensive play areas — 
These are areas developed for playground and athletic 
fields to be used for organized games, such as baseball, 
football, tennis. and badminton. They are subject. to 
heavy foot traffic and generally require a level surface, 
good drainage, and texture and consistence that give a 
firm surface. It is assumed that good vegetative cover can 
be established and maintained on areas where needed. 

Bridle paths and nature and hiking trails—These are 
areas used for trails, cross-country hiking, bridle paths, 
and other intensive uses that allow for the movement of 
people, It is assumed that these areas are used as they 
naturally occur and that little preparation is necessary 
for this use. The most desirable soils have good traffica- 
bility for people and horses. They are well drained, arc 
nearly level to sloping, and have a stable, loamy surface. 
They are not subject to erosion or cutting out, and they 
are free of coarse fragments and stones or rock outcrops. 
Paths and trails should be on, or nearly on, the contour 
in sloping areas to help control erosion. Paths and trails 
on variable slopes enhance interest, but they should not 
be on slopes of more than 15 percent for long distances. 

Golf fairways—Only properties affecting fairways 
were considered. Soils used for fairways should be well 
drained, firm, and free of flooding during periods of use. 
They also should have good trafficability. contain a mini- 
mum amount of coarse fragments or stones, and have 
gently undulating slopes. They should be able to support 
a good turf and be well suited for growing many kinds of 
trees and shrubs. Loamy soils are best, but if coarser 
textured soils are irrigated, they do just as well. Poorly 
drained mineral soils have severe limitations, but they 
may be used for pond sites to provide esthetic value or 
for storing water for turf maintenance. Sandy soils may 
be designed for sand traps or used as a source of sand 
for the greens. Greens, traps, and hazards are manmade, 
generally from disturbed, transported soil material. 


Formation and Classification 
of the Soils 


This section consists of two main parts. The first part 
tells how the factors of soil formation have affected the 
development. of soils in Elkhart County. The second ex- 
plains the system of soil classification currently used and 
places each soil series in some of the categories of that 
system. 


Factors of Soil Formation 


Soil is produced by soil-forming processes acting on 
materials deposited or accumulated by geologic agencies. 
The characteristics of a soil at any given point are de- 
termined by (1) the physical and mineralogical composi- 
tion of the parent material, (2) the climate under which 
the soil material has accumulated and existed since ac- 
cumulation, (3) the plant and animal life on and in the 
soil, (4) the relief, or lay of the land, and (5) the length 
of time the forces of soil formation have acted on the 
soil material. 

Climate and plant and animal life, chiefly plants, are 
the active factors of soil formation. They act on the 
parent material that has accumulated through the weath- 
ering of rocks and slowly change it to a natural body that 
has genetically related horizons. The effects of climate 
and plant and animal life are conditioned by relief. The 
parent material also affects the kind of soil profile that is 
formed and, in extreme cases, determines it almost. en- 
tirely. Finally, time is needed to change the parent mate- 
rial ito a soil profile. It may be much or little, but some 
time is always required for differentiation of soil hori- 
zons. Usually, a long time is required for the development 
of distinct. horizons. 

The factors of soil formation are so closely interre- 
lated in their effects on the soil that few generalizations 
can be made regarding the effect of any one factor unless 
conditions are specified for the other four. Many of the 
processes of soil development are unknown. 


Parent material 


Parent materials from which the soils in Elkhart 
County were derived are (1) glacial till, (2) glacial out- 
wash, (3) alluvium, (4) windblown sand, and (5) or- 
ganic material. 
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SOIL SURVEY 


TABLE 9.—Limitations of soils 


Soil series and map symbols 


Alluvial land: 
A 


AMissewcs ese Sse See l seb lessee ose tebe SSS 
Aubbeenaubbee: Au__-------------------------- 
Blount: BIA, BIB2......-..---.-------------- ee 


Borrow pits: Bp. one a, 
Properties variable. Onsite investigation neces- 
sary. 


Bronson: 


Brookston: 


Carlisle*: -Ca,/Gds. 222 22s ce ness i Seb eden ee seecce 


Chelsea: ChA, ChB, ChC______-_-_.--.----------- 


Crosby: CrA, CrB__----.----------------------- 


Del Rey: 


Dickinson: 
Dowagiac: 


Edwards: 


Cottages and utility buildings 


Severe: subject to flooding_________- 


Severe: subject to flooding. _____-_.. 


Moderate: somewhat poorly drained; 
seasonal water table at depth of 
1 to 3 feet. 

Severe for basements. 


Moderate: somewhat poorly drained; 
seasonal water table at depth of 
1 to 3 feet. 

Severe for basements. 


Moderate: somewhat poorly 
drained; seasonal water table at 
depth of 1 to 3 feet, 

Severe for basements. 


Severe: poorly drained; subject to 
ponding; seasonal water table at, 
depth of 0 to 1 foot. 


Severe: very poorly drained; sub- 
ject to ponding; seasonal water 
table at depth of 0 to 1 foot; 
unstable material. 


Slight on 0 to 6 percent slopes. 
Moderate on 6 to 12 percent slopes. 


Moderate: somewhat poorly 
drained; seasonal water table at 
depth of 1 to 3 feet. 

Severe for basements. 


Moderate: somewhat poorly 
drained; seasonal water table at 
depth of 1 to 3 feet. 

Severe for basements. 


Severe: very poorly drained; subject 
to ponding; seasonal water table at 
depth of 0 to 1 foot; unstable 
material. 


Tent and carnp trailer sites 


Severe: subject to flooding 


Severe: subject to flooding. ______:__ 
Moderate: somewhat poorly drained; 
seasonal water table at depth of 
1 to 3 feet. 


Moderate: somewhat poorly drained; 
seasonal water table at depth of 
1 to 3 feet; slow to dry after rains. 


Moderate: somewhat poorly 
drained; seasonal water table at 
depth of 1 to 3 feet. 


Moderate: loamy sand surface 
layer; subject to blowing; 
unstable material; droughty. 


Severe: poorly drained; subject to 
ponding; slow to dry after rains. 


Severe: very poorly drained; sub- 
ject to ponding; very poor 
trafficability; unstable material. 


Severe: droughty; loose sand; 
difficult to maintain vegetative 
cover. 


Moderate: somewhat poorly 
drained; seasonal water table at 
depth of 1 to 3 feet; slow to dry 
after rains. 


Moderate: somewhat poorly 
drained; seasonal water table at 
depth of 1 to 3 feet; slow to dry 
after rains. 


Severe: very poorly drained; subject 
to ponding; very poor trafficability; 
unstable material. 
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Pienie arcas, parks, and 
extensive play areas 


Playgrounds, athletic fields, and 
intensive play areas 


Bridle paths and nature and 
hiking trails 


Moderate: may be flooded 
one or two times during 
period of intensive use; well 
drained and moderatcly well 
drained. 


Moderate: subject to flooding- 


Moderate: somewhat poorly 
drained. 

Moderate: somewhat poorly 
drained; slow to dry after 
rains. 

Moderate: somewhat poorly 
drained. 

Moderate: loamy sand sur- 


face layer; subject to 
blowing; droughty. 


Slight__..--..----------._.. 


Severe: poorly drained; 
subject to ponding; slow 
to dry after rains. 


Severe: very poorly drained; 
subject to ponding; very 
poor traflicability; un- 
stable material. 


Severe: droughty; difficult to 
maintain vegetation; sod 
easily damaged; subject to 
soil blowing. 


Moderate: somewhat poorly 
drained; slow to dry after 
rains. 

Moderate: somewhat poorly 
drained; slow to dry after 
rains. 

Slight.02 2 ec222ostesslcesk 

Slight_...--.----------------- 

Severe: very poorly drained; 


subject to ponding; very 
poor trafficability ; unstable 
material. 


Severe: subject to flooding- -__ 

Severe: subject to flooding- ——_ 

Moderate: somewhat poorly 
drained. 

Moderate: somewhat poorly 
drained; slow to dry after 
rains. 

Moderate: somewhat poorly 
drained. 

Moderate: loamy sand surface 


layer; poor trafficability 
when dry. 


Severe: poorly drained; 
subject to ponding; wet, 
slow to dry after rains. 


Severe: very poorly drained; 
subject to ponding; very 
poor trafficability; unstable. 


Severe: droughty; difficult to 
maintain vegetation; subject 
to soil blowing. 


Modcrate: somewhat poorly 
drained; slow to dry after 
rains. 


Moderate: somewhat poorly 
drained; slow to dry after 
rains, 


Severe: very poorly drained; 
subject to ponding; very 
poor trafficability; unstable 
material. 


Moderate: subject to flooding. - 

Moderate: subject to flooding-_| 

Moderate: somewhat poorly 
drained. 

Moderate: somewhat poorly 


drained; slow to dry after 
rains; sticky when wet. 


Moderate: somewhat poorly 
drained. 
Moderate: loamy sand surface 


layer; poor trafficability 
when dry. 


Severe: poorly drained; 
subject to ponding; slow 
to dry after rains. 


Severe: very poorly drained; 
very poor trafficability. 


Severe: droughty; poor 
trafficability when dry. 


Moderate: somewhat poorly 
drained; sticky when wet. 


Moderate: somewhat poorly 
drained; sticky when wet. 


Severe: very poorly drained; 
very poor trafficability. 


| 


Golf fairways 


Moderate: subject to flooding; 
well drained and moderately 
well drained. 


Moderate: subject to floading. 

Moderate: somewhat poorly 
drained. 

Moderate: somewhat poorly 


drained; slow to dry after 
rains, , 


Moderate: somewhat poorly 
drained. 
Moderate: loamy sand surface 


layer; subject to 
blowing; droughty. 


Slight. 

Severe: poorly drained; 
subject to ponding; slow 
to dry after rains. 


Severe: very poorly drained; 
very poor trafficability. 


Severe: droughty; difficult to 
maintain vegetative cover. 


Moderate: somewhat poorly 
drained; slow to dry after 
rains. 


Moderate: somewhat poorly 
drained; slow to dry after 
rains. 

Slight. 

Slight. 


Severe: very poorly drained; 
very poor trafficability. 


86 


SOIL SURVEY 


Soil series and map symbols 


TABLE 9.—Limitations of soils 


Cottages and utility buildings 


Tent and camp trailer sites 


Fox: 


FoA, FoBy FoG2ec2 222s coven sec etose set 


Gilford: (Gi, Gmeosis.20-552 2) ee bee e222 eee 


Gravel pit: Gp. 
Properties variable. Onsite investigation neecs- 
sary. 


Haskins: HaA, HaB__----..-.-----..-___.___..- 


Linwood: 


Made land: Ma. 
Properties variable. Onsitc investigation neces- 
sary. 


Marsh: Mh. 
Properties variable. Onsite investigation neces- 
sary. 


Maumee: 


Metea: MnB, MnC____-..-2__----_ eee 


Miami: MoB2, MoC2, MoD2, MrC3, MrD3_______ 


Oshtemo: OsA, OsB, OsC, OsD, OsSE__u_-_______ 


Plainfield: OPA. PIB, PICs o.oo ew cee oe 


Slight on 0 to 6 percent slopes. 
Modcrate on 6 to 12 percent slopes. 


Severe: very poorly drained; 
seasonal water table at depth of 0 
to | foot. 


Moderate: somewhat poorly drained; 
seasonal water table at depth of 1 
to 3 feet. 

Severe for basements. 


Moderate: somewhat poorly drained; 
seasonal water table at depth of L 
to 3 feet. 

Severe for basements. 


Severe: very poorly drained; subject 
to ponding; seasonal watcr table at 
depth of @ to 1 foot; unstable 
material, 


Severe: poorly drained; scasonal 
water table at depth of 0 to 1 foot. 


Slight on 0 to 6 percent slopes. 
Moderate on 6 to 12 percent slopes. 


Slight on 0 to 6 perecnlt slopes. 

Moderate on 6 to 12 pereent slopes. 

Severe on slopes of more than 12 
percent. 


Slight on 0 to 6 pereent slopes. 

Modcrate on 2 to £2 percent slopes. 

Severe an slopes of more than 12 
percent. 


Severe: poorly drained; subject to 
ponding; seasonal water table at 
depth of 0 to 1 foot. 


Slight on 0 to 6 percent slopes. 
Moderate on 6 to 12 percent slopes. 


Slight on 0 to 6 percent slopes. 
Moderate on 6 to 12 percent slopes. 


Severe: very poorly drained; 
seasonal water table at depth of 0 
to 1 foot. 


Moderate: somewhat poorly drained; 
seasonal water table at depth of 1 
to 3 fect; slow to dry after rains. 


Moderate: somewhat poorly drained; 
seasonal water table at depth of L 
ta 3 feet. 


Severe: very poorly drained; subject. 
to ponding; very poor trafficability ; 
unstable material. 


Severe: poorly drained; seasonal 
water table at depth of 0 to 1 foot. 


Slight on 0 to 6 perecnt slopes. 
Moderate on 6 to [2 pereent slopes. 


Slight on 0 to 6 percent slopes. 

Moderate on 6 to 12 percent slopes. 

Severe on slopes of more than 12 
percent. 


Slight on 0 to 6 percent slopes. 

Moderate on 6 to 12 percent slopes. 

Severe on slopes of more than 12 
percent. 


Severe: poorly drained; subject to 
ponding; soft when wet; slow to 
dry after rains, 


Severe: droughty; loose sand; difficult 
to maintain vegetative cover. 
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Playgrounds, athletic fields, and 
intensive play areas 


Slight on 0 to 6 percent slopes. 
Moderate on 6 to 12 percent 
slopes. 


Severe: very poorly drained; 
seasonal water table at 
depth of 0 to [ foot. 


Moderate: somewhat poorly 
drained; slow to dry after 
rains. 

Moderate: somewhat poorly 
drained; slow to dry after 
tains. 

Severe: very poorly drained; 


subject to ponding; very 
poor trafficability; unstable 
material. 


Severe: very poorly drained; 
seasonal water table at 
depth of 0 to 1 foot. 


Slight on 0 to 6 percent slopes, 


Moderate on 6 to 12 percent 
slopes. 


Slight on 0 to 6 percent slopes. 


Moderate on 6 to 12 percent 
slopes. 

Severe on slopes of more than 
12 percent, 


Slight on 0 to 6 percent slopes. 


Moderate on 6 to 12 percent 
slopes. 

Severe on slopes of more than 
12 percent. 


Severe: poorly drained; 
subject to ponding; slow 
to dry after rains. 


Severe: droughty; difficult 
to maintain vegetation; 
sod easily damaged; subject 
to soil blowing. 


Bridle paths and nature and 
hiking trails 


Golf fairways 


Slight on 0 to 2 percent slopes. 

Moderate on 2 to 6 percent 
slopes. : 

Severe on 6 to 12 percent 
slopes. 


Severe: very poorly drained; 
seasonal water table at 
depth of 0 to 1 foot. 


Moderate: somewhat poorly 
drained; slow to dry after 
rains, 


Moderate: somewhat poorly 
drained; slow to dry after 
rains. 


Severe: very poorly drained; 
subject to ponding; very 
poor trafficability; unstable 
material 


Severe: very poorly drained; 
seasonal water table at 
depth of 0 to 1 foot. 


Slight on 0 to 2 percent slopes. 

Moderate on 2 to 6 percent 
slopes, 

Severe on slopes of more than 6 
percent. 


Slight on 0 to 2 percent slopes. 

Moderate on 2 to 6 percent 
slopes, 

Severe on slopes of more than 6 
percent. 


Slight on 0 to 2 percent slopes. 

Moderate on 2 to 6 percent, 
slopes. 

Severe on slopes of more than 6 
percent. 


Severe: poorly drained; 
subject to ponding; slow to 
dry after rains. 

Severe: droughty; difficult 
to maintain vegetation ; 
subject to soil blowing. 


Slight_...----.----.---------- 


Severe: very poorly drained; 
seasonal water table at 
depth of @ to 1 foot. 


Moderate: somewhat, poorly 
drained; sticky when wet. 


Moderate: somewhat poorly 
drained; sticky when wet. 


Severe: very poorly drained; 
subject to ponding; very 
poor trafficability. 


Severe: very poorly drained; 
seasonal water table at 
depth of 0 to 1 foot. 


Slightec20.0.2. sSoseceecscs soos 


Slight on 6 to 12 percent slopes. 
Moderate on 12 to 18 percent 
slopes. 


Slight on 0 to 12 percent slopes. 
Moderate on 12 to 25 percent 
slopes. 


Severe: poorly drained; 
subject to ponding; slow to 
dry after rains. 


Severe: droughty; poor 
trafficability when dry. 


Slight on 0 to 6 percent slopes. 
Moderate on 6 to 12 percent 
slopes. 


Severe: very poorly drained; 
seasonal water table at 
depth of 0 to 1 foot. 


Moderate: somewhat poorly 
drained; slow to dry after 
rains. 


Moderate: somewhat poorly 
drained; slow to dry after 
rains. 


Severe: very poorly drained; 
subject to ponding; very 
poor trafficability. 


Severe: very poorly drained; 
seasonal water table at 
depth of 0 to 1 faot. 


Slight. 


Slight on 0 to 6 percent slopes. 

Moderate on 6 to 12 percent 
slopes. 

Severe on slapes of more than 
12 pereent, 


Slight on 0 to 6 percent slopes. 


! Moderate on 6 to 12 percent 


slopes. 
Severe on slopes of more than 
12 percent. 


Severe: poorly drained; 
subject to ponding; slow to 
dry after rains. 


Severe: draughty; difficult to 
maintain vegetative cover. 
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TaBLeE 9.—Limitations of soils 


Soil series and map symbols 


Cottages and utility buildings 


Tent and camp trailer sites 


Rawson: Rad, RaB, RaC2____------ ~~ --------- 
Rensselaer: Resco ccntccleeoccenes soteeceen nena 
Riddles: RsA, RsB, RsC, RsD2, RsE2, RtA, RtB2, 
RtC2, 
Sebewa:: ‘Se sos22ser Sees eeseekb cnc oectise sous 
Bhosle. “Shidcotueuceudevce sete ees nave en coseeeca 
Tawas!. Va, Iden less Seo fee cee ee oes 
Tedrow?- “Te. -sécasccuaswoosset cukawetSseSeeeees 
Tyners a LyAj oy 8) Ty Gres o22c2 see eee sesciee 


NG eat So fe Be de por eet Bhs aol ele 
Warleuiis shi vcade suet tebeede ee eee 


Volinia: 


Wallkill: 


Washtenaw: 


Whitaker: | 


Slight on 0 to 6 percent slopes. 
Moderate on 6 to 12 percent slapes. 


Severe: poorly drained; subject to 
ponding; seasonal water table at 
depth of 0 to 1 foot. 


Slight on 0 to 6 perecnt slopes. 
Moderate on 6 to 12 percent slopes. 
Severe on 12 to 25 percent slopes. 


Severe: poorly drained; subject to 
ponding; scasonal water table at 
depth of 0 ta 1 foot. 


Severe: somewhat poorly drained; 
subject to occasional flooding. 


Severe: very poorly drained; subject 
to ponding; seasonal water table at 


depth of 0 to 1 foot; unstable 
material. 
Moderate: somewhat poorly drained; 


scasonal water table at depth of 1 to 
3 feet. 
Severe for basements. 


Slight on 0 to 6 pereent. slopes. 
Moderate on 6 to 12 percent slopes. 


Slights=22..22) 25425 Soo ce et etudutcs 


Severe: very poorly drained; subject 
to ponding; seasonal water table at 
depth of 0 to 1 foot; unstable mate- 
rial. 


Severe: poorly drained; subject to 
ponding; seasonal water table at 
depth of 0 to 1 foot. 


Moderate: somewhat poorly draincd; 
seasonal water table at depth of 1 to 
3 feet. 

Severe for basements. 


Slight on 0 to 6 percent slopes. 
Moderate on 6 to 12 percent slopes. 


Severe: poorly drained; subject to 
ponding; slow to dry after rains. 


Slight on 0 to 6 pereent slopes. 
Moderate on 6 to 12 percent slopes. 
Severe on 12 to 25 percent slopes. 


Severe: poorly drained; subject to 
ponding; slow to dry after rains. 


Moderate: somewhat poorly drained; 
may flood 1 or 2 times during intense 
use period. 


Severe: very poorly drained; subject 
to ponding; very poor trafficability; 
unstable material. 


Moderate: somewhat poorly drained; 
unstable material; droughty. 


Moderate: droughty; somewhat dif- 
ficult to maintain vegetative cover; 
slopes. 


Severe: very poorly drained; subject 
to ponding; poor trafficability; slow 
to dry after rains. 


Severe: poorly drained; subject to 
ponding; slow to dry after rains. 


Moderate: somewhat poorly drained; 
seasonal water table at depth of 1 to 
3 feet; slow to dry after rains. 
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Pienic areas, parks, and 
extensive play areas 


Playgrounds, athletic fields, and | 


intensive play areas 


Bridle paths and nature and 
hiking trails 


Golf fairways 


Slight on 0 to 6 percent slopes. 
Moderate on 6 to 12 percent 
slopes. < 


Severe: poorly drained; 
subject to ponding; slow to 
dry after rains. 


Slight on 0 to 6 percent slopes. 

Moderate on 6 to 12 percent 
slopes. 

Severe on 12 to 25 percent 
slopes. 


Severe: poorly drained; 
subject to ponding; slow 
to dry after rains, 


Moderate: somewhat poorly 
drained; may flood 1 or 2 
times during intense use 
period. 


Severe: very poorly drained; 
subject to ponding; very 
poor traflicability ; unstable 
material. 


Moderate: somewhat poorly 
drained; sod casily damaged: 
droughty. 


Moderate: droughty; some- 
what difficult to maintain 
vegetative cover; slopes. 


Severe: very poorly drained; 
subject to ponding; poor 
trafficability; slow to dry 
after rains. 


Severe: poorly drained; sub- 
ject to ponding; slow to dry 
after rains. 


Moderate: somewhat poorly 
drained; slow to dry after 
rains. 


j; Slight on 0 to 2 percent slopes. 


Moderate on 2 to 6 percent 
slopes. 

Severe on slopes of more than 
6 percent. 


Severe: poorly drained; 
subject to ponding; slow to 
dry after rains. 


Slight on 0 to 2 percent slopes, 

Moderate on 2 to 6 percent 
slopes. 

Severe on 6 to 25 percent slopes. 


Severe: poorly drained; 
subject to ponding; slow 
to dry after rains. 


Moderate: somewhat. poorly 
drained; may flood 1 or 2 
times during intense use 
period. 


Severe: very poorly drained; 
subject to ponding; very 
poor trafficability ; unstable 
material. 


Moderate: somewhat poorly 
drained; sod easily damaged; 
droughty. 


‘ 
Moderate: somewhat exces- 
sively drained; droughty ; 
poor trafficability when dry. 
Severe on slopes of more than 
6 percent. 


Slightsc.: ag2suosoceutesectS a 


Severe: very poorly drained; 
subject to ponding; poor 
traffieability ; slow to dry 
after rains. 


Severe: poorly drained; sub- 
ject to ponding; slow to dry 
after rains. 


Moderate: somewhat poorly 
drained; slaw to dry after 
tains. 


Severe: poorly drained; 
subject to ponding; slow to 
dry after rains. 


Slight on 0 to 12 percent slopes. 
Moderate on 12 to 25 percent 
slopes. 


Severe: poorly drained; 
subject to ponding; slow 
to dry after rains. 


Moderate: somewhat poorly 
drained; subject to occasional 
flooding. 


Severe: very poorly drained; 
very poor trafficahility. 


Moderate: somewhat poorly 
drained; poor trafficability 
when dry. 


Moderate: somewhat excess- 
sively drained; droughty; 
poor trafficability when dry. 


Severe: very poorly drained; 
subject to ponding; poor 
trafficability; slow to dry 
after rains, 


Severe: poorly drained; sub- 
ject to ponding; slow to dry 
after rains. 


Moderate: somewhat poorly 
drained; sticky when wet. 


| Severe: 


Slight on Q to 6 percent slopes. 
Moderate on 6 to 12 percent 
slopes. 


Severe: poorly drained; 
subject to ponding; slow to 
dry after rains. 


Slight on 0 to 6 percent slopes. 

Moderate on 6 to 12 percent 
slopes: 

Severe on 12 to 25 percent 
slopes. 


poorly drained; 
subject to ponding; slow 
to dry after rains. 


Moderate: somewhat poorly 
drained; subject to occasional 
flooding. 


Severe: very poorly drained; 
very poor trafficability. 


Moderate: somewhat poorly 
drained; droughty. 


Moderate: somewhat exces- 
sively draincd; droughty; 
somewhat dificult to main- 
tain vegetative cover. 


Slight. 


Severe: very poorly drained; 
subject to ponding; slow to 
dry after rains. 


Severe: poorly drained; sub- 
ject to ponding; slow to dry 
after rains. 


Moderate: somewhat poorly 
drained; slow to dry after 
rains. 
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Glaciation has been important in the development. of 
the soil in Elkhart County. As little as 15,000 years ago. 
this area was covered by thick glacial ice. The glacial 
drift varies in thickness. but it is about 300 feet thick in 
most places. The county is occupied by four main glacial 
moraines. The New Paris moraine covers a considerable 
area around New Paris and Foraker and merges with 
a sandy plain at its northern end. The Topeka moraine 
begins near Goshen and extends intermittently in a south- 
easterly direction past Millersburg. The Middlebury 
moraine begins near Bristol and extends past. Middlebury. 
The LaGrange moraine crosses the extreme northeastern 
corner of the county. 

The soils on uplands of the county formed mainly in 
loam to light clay loam glacial till, except for an arca 
immediately north of Millersburg. The glacial till is non- 
sorted material deposited by ice and consists of particles 
of all sizes, from clay and silt to sand and gravel, with 
varying amounts of stones and boulders. Riddles and 
Miami soils are nearly level to moderately steep on ridge 
tops, knolls, and breaks of the glacial till plain, Crosby 
soils are nearly level and gently sloping in areas between 
depressions and small drainageways of the glacial till 
plain, and Brookston soils are level and in depressional 
areas on flats of the glacial till plain. The soils in the 
area north of Millersburg formed in clay loam or silty 
clay lonm glacial till. Blount soils are level and gently 
sloping in arcas between depressions on flats of the glacial 
till pla, and Pewamo soils are level in depressions on 
flats of the glacial till plain. 

The outwash parent. materials in which some soils 
formed were deposited by large volumes of water that 
originated from the melting glacial ice. These soils 
formed in loamy outwash over loose sand and gravel. 
Hills and ridges of sand and gravel are common west of 
Middlebury and south of Bristol. Oshtemo soils com- 
monly oceupy these areas. A broad, sandy outwash plain 
is located north of Elkhart and Bristol, and dune topog- 
raphy is evident. These sandy materials have been re- 
worked by the wind in some areas. Plainfield and Tyner 
soils are common in the sandy areas. 

Broad outwash plains oceur along the St. Joseph, Elk- 
hart, and Little Elkhart Rivers and along Turkey and 
Solomon Creeks. The soils in these areas also formed from 
loamy outwash material over loose sand and gravel. Fox 
and Oshtemo are common soils in these areas. 

On the present-day flood plains, such young soils as 
those in the Shoals series and Alluvial land, mixed. and 
Alluvial land. loamy. are forming. These areas receive 
fresh deposits of alluvium during flood stage. 


Climate 


Elkhart County has 2 temperate, humid, continental 
climate that is essentially uniform over the entire county. 
The mean annual precipitation is about 34 inches. It is 
fairly well distributed throughout the year; only slightly 
greater amounts occur during spring. The monthly mean 
temperature is about 49° F., and there are wide variations 
in temperature from summer to winter. More information 
about the climate is given in the section “General Nature 
of the County.” 

Climate influences the soils in the county largely 
through moderately heavy amounts of precipitation. The 
rain and melting snow slowly scep down through the 


SURVEY 


a 
soil. This percolating water causes physical and chemical 
changes: physically, it removes the clay particles from 
the surface layer and translocates them to the subsoil. 
This accumulation of clav in the subsoil is characteristic 
of most soils in the county. Chemically, the percolating 
water dissolves minerals and moves them through the 
soil. As a result of this leaching, the free calcium earbo- 
nate has been removed from the surface layer and sub- 
soil of most. of the soils. Consequently, the soils are 
medium acid to strongly acid in the surface layer unless 
they have been limed. 

The soils are frozen for 8 to 4 months in winter. Dur- 
ing this period, the soil-forming factors are largely dor- 
mant, except for some freezing and thawing action. 

Climate indirectly influences the formation of soil by 
stimulating the growth of living organisms, especially 
vegetation. The climate of Elkhart County is conducive 
to growth of hardwood forest. which directly influences 
the formation of soils classified as Alfisols. 


Plant and animal life 


Plants have been the principal living organisms that 
influenced the formation of the soils in Elkhart County. 
but micro-organisms, earthworms, and other forms of 
life have contributed to their morphology, Bacteria and 
fungi are micro-organisms that affect the soil. They cause 
plants to decompose into humus and to be incorporated 
into the soil. Higher plants. such as trees, legumes, and 
grasses, use plant nutrients from the lower layers of the 
soils and return most of the nutrients to the upper layers 
in the form of leaf and grass litter. 

The native vegetation of the county consisted mainly 
of deciduous hardwood forest, prairie grasses, and water- 
tolerant grasses and sedges. In addition, there were a few. 
water-tolerant trees. 

Soils are affected greatly by the type of vegetation 
under which they formed. Grasses have a large, fine, 
fibrous root system and. together with the top growth, 
add large amounts of organic matter to the soil each year. 
Therefore, soils formed under grasses have a thick, black 
to dark-brown surface layer. In contrast, soils formed 
under forest have a thin. light-colored surface layer be- 
cause the organic matter was derived principally from 
leaves deposited mostly on the surface of the soil. 

Organisms are important in decomposing the large 
amount of organic matter that accumulates on the sur- 
face each yeur. The disintegration, decomposition, and 
incorporation of organic matter into the soil are largely 
affected by the organisms that live in the soil. The species 
of organisms in the soil vary with such factors as cli- 
mate, physical and chemical properties of the soil, and 
type of vegetation. These organisms influence the type of 
humus layer, soil profile development, and physio-chemi- 
cal properties of the soil. An intimate relationship exists 
between life in the soil and the vegetative cover that the 
land supports. Consequently, organisms. both plants and 
animals, have played an important part. and contribute to 
the differences among the soifs in the county. 


Relief 


Variations in the land surface influence the formation 
of soil by affecting the degree of drainage and erosion. 
Restricted internal drainage has been the most influential 
factor. A high water table has restricted the drainage of 
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soils in depressions and in many of the nearly level areas. 
Intensive use of these soils is not. possible, unless the 
water table is lowered by establishing a drainage system. 

The effect of drainage on the morphology of soil is 
evident when a comparison is made of soils that formed 
in similar parent material but under different drainage 
conditions. For example, the poorly drained Brookston 
soils formed in loam till in depressional areas and have a 
thick, very dark gray surface layer and a grayish subsoil 
mottled with yellowish brown. The Miami soils also 
formed in loam till, but are gently sloping to steep. They 
have a dark-brown and brown surface layer and are 
yellowish brown in the upper part of their subsoil. 

Surface drainage has less effect on soil formation than 
internal drainage. Steep soils that formed in loam till 
are not so strongly developed as nearly level to modcrate- 
ly sloping soils that formed in the same kind of till. This 
difference in soil development is the result of (1) rapid 
normal erosion, (2) the reduced percolation of water 
through the soil, and (3) lack of sufficient water in the 
soil for vigorous growth of plants that aid in soil forma- 
tion. The degree of soil development taking place at a 
given time In a given parent material and under the 
same type of vegetation depends largely on the amount of 
water passing through the soil. , 
Time 

Time determines, to a great extent, the age of a soil or 
its degree of soil profile development. The influence of 
time, however, may be modified by erosion, deposition of 
materials, topography, and kind of parent material. 
Therefore, for a soil to register the full impact of time, 
the parent material should remain free from disturbances. 
Such situations are not common. Surface erosion and 
mass movement of superficial material cause some re- 
moyal and disturbance even where slopes are gentle. Soils 
that formed in recent alluvial or windblown materials or 
on steep slopes where erosion has been more active may 
show very little development and so can be thought of as 
young soils. A mature soil has well-defined, genetically 
related horizons becanse the rate of soil formation has ex- 
ceeded the rate of geologic erosion. The Miami soils are 
mature. The Shoals soils formed in recent water-laid 
material, show very little horizon development, and are 
therefore immature soils. 


Classification of the Soils 


Classification consists of an orderly grouping of soils 
according to a system designed to make it easier to re- 
member soil characteristics and interrelationships. Classi- 
fication is useful in organizing and applying the results 
of experience and research, Soils are placed in narrow 
classes for discussion in detailed soil surveys and for ap- 
plication of knowledge within farms and fields. The many 
thousands of narrow classes are then grouped into pro- 
gressively fewer and broader classes in successively high- 
er categories, so that information can be applied to large 
geographic areas, such as countries or continents. 

The system of classifying soils currently used by the 
National Cooperative Soil Survey was developed in the 
early 60’s (3) and was adopted in 1965 (5). It is under 
continual study. 


The current system of classification has six categories. 
Beginning with the most inclusive, these categories are 
the order, the suborder, the great group, the subgroup, 
the family, and the serics. The criteria for classification 
are soil properties that are observable or measurable, but 
the propertics are selected so that soils of similar genesis 
are grouped together. The placement of some soil series 
in the current system of classification, particularly in 
families, may change as more precise information be- 
comes available. 

Table 10 shows the classification of each soil series of 
Elkhart County by family, subgroup, and order, accord- 
ing to the current system. 

Orper.—Ten soil orders are recognized. They are 
Entisols, Vertisols, Inceptisols, Aridisols, Mollisols, Spo- 
dosols, Alfisols, U1tisols, Oxisols, and Histosols. The prop- 
erties used to differentiate these soil orders are those that 
tend to give broad climatic groupings of soils. The two 
exceptions, Entisols and Histosols, occur in many dif- 
ferent kinds of climate. Table 10 shows that the five soil 
orders in Elkhart County are Alfisols, Entisols, Histo- 
sols, Inceptisols, and Mollisols. 

Alfisols are mineral soils that. contain horizons of clay 
accumulation. Unlike the Mollisols, they lack a thick, 
dark-colored surface layer that contains colloids domi- 
nated by bivalent cations, but the base status of the lower 
horizons is not extremely low. 

Entisols are light-colored soils that do not have natural 
genetic horizons or that have only very weakly expressed 
beginnings of such horizons. These soils do not have 
traits that reflect soil mixing caused by shrinking and 
swelling. 

Tlistosols are dark-colored soils that formed from the 
partial decomposition of plant remains. 

Inceptisols are young soils. They have one or more 
diagnostic horizons that are thought to have formed 
quickly and that do not represent significant iNuviation 
or eluviation or extreme weathering. 

Mollisols formed under grass and have a thick, dark- 
colored surface horizon that contains colloids dominated 
by bivalent cations. The soil material in these soils has 
not. been mixed by shrinking and swelling. 

Suporper.—EKach order is subdivided into suborders, 
primarily on the basis of the characteristics that seemed 
to produce classes that have the greatest genetic similar- 
ity. The suborders narrow the broad climatic range per- 
mitted in the orders. The soi] properties used to separate 
suborders are mainly those that reflect either the presence 
or absence of waterlogging or soil differences resulting 
from climate or vegetation. 

Great Grour.—Fach suborder is divided into great 
groups on the basis of uniformity in the kinds and se- 
quence of major soil horizons and features. The horizons 
used to make separation are those in which clay, iron, or 
humus has accumulated or those that contain a pan that 
interferes with the growth of roots or movement of water. 
The features used are the sclf-mulching properties of 
clay, soil temperature, major differences in chemical com- 
position (mainly calcium, magnesium, sodium, and po- 
tassium), and the like. The great group is not shown 
separately in[table 10] because it is the last word in the 
name of the subgroup. 
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TABLE 10-~—Soil series classified according to the current system of classification 


Series Family Subgroup Order 
Aubbeenaubbee____..- Fine-loamy, mixed, mesic.__________--__--_--------- Aerie Ochraqualfs__.-.-..----------- Alfisols. 
Blount_..--.--.---- Fine, illitie, MCN CS. 2 Fee otatwete so deee elses Aerie Ochraqualfs_____--_.----.----- Alfisols. 
Brady -.---- su bwoses Coarse-loamy, mixed, mesi¢....---.---..------------ Aquollic Hapludalfs____ | Alfisols. 
Bremsioo-sseesscuEe Sandy, mixed, mesie.___.___._- Aquie Udipsamments Entisols. 
Bronson__---..----- Coarse-loamy, mixed, mesie._____---- Aquie Wapludalfs__-_-------- Alfisols. 
Brookston. ~-_------ Fine-loamy, mixed, noncaleareous, mesic Typie Argiaquolls___..-_------------ Mollisols. 
Carlisle._......-.-..| Buic, mesie____.-------. dopant eeea teense Typic Medisaprist_.-..--.----------- Histosols. 
Chelsea_._--------.- Sandy, mixed, mesic_________-_--_-.-------2-------. Alfie Udipsamments-..-------------- Entisols. 
Crosby. e-s22s22222% Fine-loamy, mixed, mesic__________.-.-------------- Aeric Ochraqualfs___--.------------- Alfisols. 
Del Rey__..------_- Fine, illitie, mesic. _._..-...----------------------- Aerie Ochraqualfs._.-_----.--------- Alfisols. 
Dickinson__.___.___- Coarse-loamy, mixed, mesie....-.-.----------------- ' Typic Hapludolls___..--------------- Mollisols. 
Dowagiac_..-.----.- Fine-loamy over sandy or sandy-skeletal, mixed, mesie.! Mollie Hapludalfs___---..----------- Alfisols. 
Edwards_---.------- Marl, eui¢, mési¢. aos 2s. soc csecsecece seus cece d used ‘ Limnic Medisaprist__.-..-....------- Histosols. 
NOXSS sess hao teeweue Fine-loamy over sandy or sandy-skeletal, mixed, mesic_; nee eet Be ae eee eet Alfisols. 
Gilfotd... o.cscs-a5-- Coarse-loamy, mixed, noncaleareous, mesi¢_ 2 ------ Mollisols. 
Haskins___...------ Fine-loamy, ‘mixed, MCSiC2 sel ons ctissss caueewes dase Alfisols. 
Homers 2 2.e2S2<585 Fine-loamy over sandy or sandy-skeletal, mixed, mesic_ Alfisols. 
Linwood_____-...--_- |, Oamy, Cuie,<Mesies 2 eww e ceeeeie nc eece Soe ep ees! Terrie Medisaprists___..-------- Histosols. 
Maumee__-___..---- ; Sandy, mixed, noncaleareous, mesi¢__.---.----------- Typic Haplaquolls.__.---.------ Mollisols. 
| Coarse-loamy, mixed, mesie__...-.--.--..----.------ Arenie Hapludalfs_-._.-..--.-------- Alfisols. 
Fine-loamy, mixed, mesic._.__--..-.----------------- Typic Hapludalfs. Alfisols. 
Coarse-loamy, mixed, mesic__..-..-.---------------- Typic Hapludalfs_ Alfisols. 
Fine, mixed, nonealeareous, mesic. -.-_-_------------ ‘ypic Argiaquolis._._-_..------.---- Mollisols. 
Sandy, mixed, mesi¢c__-.----_--_--. opussooe eam Typie Udipsamments_..__..--------- ; Entisols. 
Fine-loamy, mixcd, mesi¢e____..-------------------.- Typie Hapludalfs____..__-----.------ Alfisols. 
Fine-loamy, mixed, nonealcarcous, mesic¢_- _---------- Typie Argiaquolls________..--------- Mollisols. 
Fine-loamy, mixed, MONIC G2 ccseSouek ones Soeuceseuel Typie Hapludalfs____---------------- Alfisols. 
Fine-loamy over sandy or sandy-skeletal, mixed, non- | Typie Argiaquolls___.----.-.-.------ Mollisols. 
calcareous, mesic. 
Fine-loamy, mixed, nonacid, mesie___..-.-..--..----- Aeric Fluventic Haplaquepts____-~-.-- Inceptisols. 
Sandy, Cul@s 220.2225 cae ete oes Soh oeess aaa ds Terric Borosaprists--.--------------- Histosols. 
Sandy, mixed, mesic Aquie Udipsamments___..----------- Entisols. 
Sandy, mixed, mesic | Typic Udipsamments_.___-__..------- Entisols. 
Fine-loamy over sandy or sandy-skeletal, mixed, mesic_' Typic Argiudolls_..-_._..----------- Molilisols. 
Fine-loamy, mixed, nonacid, mesic___.--..----------- | Thapto Histic Haplaquepts be fanie emai Inceptisols. 
Fine-loamy, mixed, nonavid, mesic______---.--------- Typic Haplaquents_._.----------.--- Entisols. 
Fine-loamy, mixed, mesie¢__._____--_----.----------- Aerie Ochraqualfs._-.-.--..--------- Alfisols. 


Suserour.—Each great group is divided into sub- 
groups, one representing the central (typic) segment of 
the group, and others, called intergrades, that have prop- 
erties of the group and also one or more properties of 
another great group, suborder, or order. Subgroups may 
also be made in those instances where soil properties in- 
tergrade outside of the range of any other great group, 
suborder, ov order. The names of subgroups are derived 
by placing one or more adjectives before the name of the 
great group. 

Fasny—Families ave established within a subgroup 
primarily on the basis of properties important to the 
growth of plants or behavior of soils when used for engi- 
neering. Among the properties considered are texture, 
mineralogy, reaction, soil temperature, permeability, 
thickness of horizons, and consistence. 

Serms.—The series is a group of soils that have major 
horizons that, except for texture of the surface layer, are 
similar in important characteristics and in arrangement 
in the profile. 


General Nature of the County 


This section discusses the climate, drainage, and farm- 
ing in Elkhart County. The statistics on farming are 
from the 1959 and the 1964 United States Census of ‘Agri i- 
culture. 


The Miami and Pottawatomic Indians were carly in- 
habitants of Elkhart County. The first permanent white 
settlers came from Ohio, Pennsylvania, and the New 

England States in the fall of 1828. In 1830 the county 
Was org: anized, 


Climate ° 


Elkhart County has an invigorating climate, and four 
well-defined seasons of the year, because of its location 
in the middle latitudes and in the interior of a continent 
away from the moderating effects of the oceans. Air of 
both tropical and polar origin brings frequent changes 
in temperature and humidity and well-distributed rain- 
fall. Low-pressure centers from the west cross the plains 
and move up the Ohio River Valley and the St. Law- 
rence River Valley to the Atlantic. Most rainfall comes 
from these storms. Afternoon thunderstorms are the pri- 
mary source of summer rainfall; they average about 45 a 
year, About one thunderstorm a year occurs during the 
winter months, Severe storms are rare, but 22 tornadoes 
were reported in the county in the 50-year period from 
1916 to 1966. 


Temperature and precipitation data for the county are 
given in|table 11. Probable dates for the last freezing 


*By Lawrence A. ScHAAL, climatologist for Indiana, National 
Weather Service, U.S. Department of Commerce. 
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temperature in spring and the first freezing temperature 
in fall are given {table 12 

Temperatures in July, the warmest month of the year, 
reach 90° F. or higher on an average of eight days a 
year. In an average winter season, there are seven days 
with temperatures below zero. January is usually the 
coldest month of the year. 

Precipitation is often greatest late in spring and early 
in summer. The winter months average a little less than 
2 inches, and the spring months, about 3.3 inches. Days 
having 0.10 inch or more of rain average 8 1 month in 
April and May, 7 a month in June and July, and 4 a 
month during winter. Droughts are infrequent and affect 
farming only occasionally. 

Snowfall has oceurred as carly as October and as late 
as May. The largest. amount of snow comes in February. 
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The greatest recorded snowfall on any one day was 10.3 
inches on February 25, 1961. The greatest monthly total 
oceurred in February 1950, when a total of 16.6 inches 
was recorded. The average yearly snowfall is 25.9 inches. 
Many severe cold periods are preceded by snow, and this 
helps protect over-wintering crops from extreme tempera- 
tures. 

On an average summer day, relative humidity varies 
from the 40’s in the afternoon to 90 percent or higher just 
before dawn. Relative humidity rises and falls much as 
temperature does during a 24-hour period, but the high- 
est relative humidity usually occurs with the minimum 
temperature and the lowest humidity with the maximum 
temperature. In winter the most probable range of rela- 
tive humidity is from the 60’s to the 90’s. Southerly 
winds bring higher humidity than northerly winds. 


TaBLe 11.—Temperature and precipitation 


[All data from records at Goshen] 


Temperature Precipitation 
\ 
One year in 10 Average 
Month will have— Days with| depth of 
Average | Average | Average | Average | Average cs show cover] snow on 
daily daily monthly | monthly | monthly Linch days with 
maximum } minimum | maximum | minimum total or more |smow cover 
Less More of 1 inch 
' than— than— or more 
i H i 
oF, oF, oF. °F, Inches Inches j Inches Number Inches 
January__-..----...-----_.- 33 | 17 51 —5 2.0 0.9 3. 0 12 3 
February_-----..--.--_____- 36 19 54 —3 1.9 .6 3.7 9 3 
Mareh__----...--...-.....- 46 27 68 6 2.6 1.4 3.7 3) 2 
Apriloc ios 2sesecs 5c aS 59 37 79 22 3.7 18 5. 6 0) 6 
Maye 2 sociale ee 71 47 86 30 3. 6 L7 5.0 0 0 
VUNG. ee een esennens 81 57 93 42 3.8 2.3 5.7 0 0 
VU Yenc ceseete coecechatoteal 85 61 96 48 3.8 1.7 7.8 0 0 
August_—---.---------2- 84 60 94 45 3.4 14 6.5 0 0 
September_.___--._2 28 76 52 91 35 2.3 1.06 4.8 0 0 
October's 2ss2222e0scsbecccuc 66 42 82 25 2.8 .8 5. 2 1 1 
November---.-----.-__-___- 49 31 68 13! 2.3 11 3. 4 2 3 
December__----2--_.----2_. 36 20 | 56 | —1 1:7 .6 3.1 1 3 
WOGPscceck ese cekseccacu 60 > 39 298 5 —10) 34.4 26. 3 40, 4 28 3 
i : i I 
1 Less than one-half day. 3 Average annual minimum. 
2 Average annual maximum. 
TABLE 12.—Prebabilities of last freezing temperatures in spring and first in fall 
{All data from Goshen] 
! Dates for given probability and temperature 
| 
Probability | 
16° F. 20° F. 24° F. 28° F. 32° F. 
or lower or lower or lower : or lower or lower 
| 
Spring: 
1 year in 10 later than.__..________-____._______ March 28 April 10 April 25 May 10 May 23 
2 years in 10 later than..___.._________________ March 23 April 5 April 20 May 6 May 19 
5 years in 10 later than._______-____--_.-----_- March 13 March 24 April 8 April 27 ' May li 
Fall; 
i year in 10 earlier than__.__._-.__--.._-.______ November 11 | October 29 October 22 October 6 September 24 
2 years in 10 earlier than_-_..___..--.___.______ November 17 | November 4 October 27 October 11 September 28 
5 years in 10 earlier than_.._______..-_________ November 30 | November 16 | November 7 October 20 October 7 
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Prevailing winds are from the southwest most of the 
time, but westerly and northwesterly winds are predomi- 
nant in winter. At a height of 20 feet above the ground, 
the average wind velocity is about 11 miles per hour in 
spring and nearly 8 miles per hour late in summer. 

The most nearly ideal weather for outdoor activities 
comes in fall, when temperatures are usually in the com- 
fortable range, showers are least frequent, and the 
amount of sunshine averages about 70 percent of the 
maximum. possible. 


Drainage’ 


Elkhart County is mainly in the St. Joseph drainage 
basin, the mouth of which is at St. Joseph, Michigan. A 
very small areca in the southwestern part of the county 
is in the Kankakee River drainage basin, which drains to 
the Mississippi River. 

The 573-square-mile area drained by the Elkhart River, 
upstream from Goshen, includes about 120 square miles 
in southeastern Elkhart County. Many abandoned mean- 
ders occur in the Elkhart River Valley. Solomon Creck is 
a small stream that has a wide valley. Haphazard drain- 
age patterns mark moraine areas in the county, and local 
watershed divides occur near the crests of the moraines. 

There are several lakes in the county, and most of them 
are shallow. Gaging stations are Tocated on Heaton, 
Hunter, Indiana, Simonton, and Wolf Lakes. Stream 
gaging stations are located on the St. Joseph River at 
Kelkhart, on Christiana Creek at Elkhart, and on the 
Elkhart River at Goshen. : 


Farming 


In 1959 and 1964, Elkhart County ranked first among 
Indiana counties in dairy produets sold and second in 
number of farms, number of dairy farms. number of 
poultry farms, value of farm products sold, value of live- 
stock products sold, value of poultry products sold, and 
farm sales of $40,000 or more. 

In 1959, there were 299,520 acres in farms and 2.166 
farms, but by 1964 the number of farms had dropped to 
2,095. The average size of farm was 108.5 acres in 1959 
and 110.7 acres in 1964, 

Of the 2,095 farms in the county in 1964. there were 
677 miscellancous and unclassified farms, 423 dairy farms, 
821 cash-grain farms, 299 livestock farms. 204 poultry 
farms, 157 general farms, § fruit and mut farms, and 6 
vegetable farms. 

Between 1959 and 1964, the acveage of harvested crop- 
land decreased from 150,121 acres to 147,405 acres and the 
cropland used only for pasture decreased from 21,119 to 
18,576 acres. 

Corn occupied the largest. acreage of any crop in the 
county in 1959 and in 1964, but wheat and soybeans also 
were important, as were hay anc pasture. Poultry and 
dairy are the most important livestock enterprises in 
Elkhart County. 


* By Donato Sxaty, district conservationist, Soi] Conservation 
Service. 
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Glossary 


Aggregate, soil. Many fine particles held in a single mass or 
cluster, Natural soil aggregates, such as crumbs, blocks, or 
prisms, are cnlled peds. Clods are aggregates produced by 
tillage or logging. 

Alluvium. Soil inaterial, such as sand. silt, or clay, that has been 
deposited on land by streams. 

Available water capacity (also termed available moisture capac- 
ity). The capacity of soils to held water available for use 
by most plants. It is cominonly defined as the difference 
between the amount of soil water at ficld capacity and the 
amount at wilting point. It is commonly expressed as inches 
of writer per inch of soil, 

Clay. As a soit separate, the mineral soil particles less than 0.002 
millimeter in diameter. As a sdil textural class, soil material 
that is 40 percent or more clay, less than 45 percent sand, 
and less than 40 pereent silt. 

Clay film. \ thin coating ot clay on the surface of a soil aggregate. 
Synonyms; Clay coat, clay skin. 

Consistence, soil. The feel of the soil and the ease with which a 
lump ean be erushed by the fingers. Terms commonly used 
ta deseribe consistence are— 

Loose.—Nonecoherent when dry 
gether in a mass. 

Frieble—When moist, crushes easily under gentle pressure be- 
tween thumb and forefinger and can be pressed together 
into a Jump. 

Firm.—When moist, crushes under moderate pressure between 
thumb and forefinger, but resistance is distinctly noticeable. 

Plastie.—When wet. readily deformed by moderate pressure but 
ean be presse into a lump; will form a “wire” when 
rolled between thumb and forefinger. 

Sticky.— When wet, adheres to other material and tends to 
stretch somewhat and pull apart, rather than to pull free 
from other material. 

Hard.—When dry. moderately resistant to presstre: can he 
broken with diffalty between thumb and forefinger. 
Soft—When dry, breaks into powder or individual grains 

under very slight pressure. 

Cemented —Hard and brittle:. little affected by moistening. 

Cover Crop. A close-growing crop grown primarily to improve and 
to protect the soil between periods of regular erop prodtuc- 
tion, or a crop grown between trees and vines in orchards 
and vineyards. 

Drainage, natural. Refers to the conditions of frequency and dur- 
ation of periods of saturation or partial saturation that 
existed during the development of the sail. Opposed to al- 


or moist; does not hold to- 
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tered drainage, which is commonly the result of artificial 
drainage or irrigation but may be caused by the sudden 
decpening of channels or the blocking of drainage outlets. 
Seven different classes of natural goil drainage are recog- 
nized, : 

Excessively drained soils are commonly very porous and rapidly 
permeable and have a low water-holding capacity. 

Somewhat excessively drained soils are also very permeable 
aud are free from mottling throughout their profile. 

Well-drained soils are nearly free from mottling and are com- 
monly of intermediate texture. 

Moderately well drained soils commonly have a slowly per- 
meable layer in or immediately beneath the solum, They 
have uniform color in the A and upper FP horizons and 
have mottling in the lower B and the C horizons. 

Somewhat poorly drained soils are wet for significant periods 
but not all the time, and some soils commonly have mottlings 
below a depth of 6 to 16 inches, in the lower A horizon and 
in the B and C horizons, 

Poorly drained soils are wet for long periods and are light gray 
and generally mottled from the surface downward, al- 
though mottling may be absent or nearly so in many soils. 

Very poorly drained soils are wet nearly all the time. They 
have a dark-gray or black surface layer and are gray or 
light gray, with or without mottling, in the deeper parts 
of the profile. 

Drift (geology). Material of any sort deposited by geologic proc- 
esses in one place after having been removed from another ; 
includes drift material deposited by glaciers and by streams 
and lakes associated with them. 

Effluent. he outflow of water from a subterranean storage space, 
The term is also used in reference to gases and other liquids. 

Eluviation. The movement of material from one place to another 
within the soil, in either true solution or colloidal suspen- 
sion. Sail horizons that have lost material through eluvia- 
tion are said to be eluvial; those that have received material 
are illuvial. 

Genesis, soil. he manner in which a soil originates. Refers espe- 
cially to the processes initiated by climate and organisms 
that are responsible for the development of the solum, or true 
soil, from tle unconsolidated parent material, as conditioned 
by relief and age or landform. 

Green manure crop, A crop grown for the purpose of being turned 
under in an early stage of maturity or soon after maturity 
for soil improvement. 

Horizon, soil. A layer of soil, approximately parallel to the surface, 
that has distinet characteristics produced by soil-forming 
processes. These are the major horizons: 

O korizon—TVhe layer of organic watter on the surface of a 
mineral soil. This layer consists of decaying plant residues. 

A horizon—The mineral horizon at the surface or just below 
an O horizon. This horizon is the one in which living 
organisms ure most active and therefore ig marked by 
the aceumulation of humus. The lorizon may have Jost 
one or more of soluble salts, clay, and sesquioxides (iron 
and aluminum oxides). 

B horigon—Vhe mineral horizon below an A horizon. The B 
horizon is in part a layer of change from the overlying 
A to the underlying C horizon. The B horizon also has 
distinctive characteristies caused (1) by accumulation of 
clay, sesquioxides, humus, or some combination of these: 
(2) by prismatic or blocky structure: (3) by redder or 
stronger colors than the A horizon: or (4) by some com- 
bination of these. Combined A and B horizons are usually 
called the salum, or true soil. If a soil lacks a B horizon, 
the A horizon alone ig the solum. 

C horizon.—The wenthered rock muterial immediately beneath 
the solum. In most soils this material is presumed to be 
like that from which the overlying horizons were formed. 
If the material is known to be different from that in the 
solum, 1 Roman numeral precedes the letter C. 

R layer.—Consolidated rock beneath the soil. The rock usually 
underlies a © horizon but may be immediately beneath an 
A or B horizon, 

Illuviation. The accumulation of material in a soil horizon through 
the deposition of suspended material and organic matter 
removed from horizons above. Since part of the fine clay 
in the RB horizon (or subsoil) of many soils have moved 


into the B horizon fromm the A horizon above, the B horizon 

is called an illuvial horizon, 

Immature soil. A soil that lacks clearly defined horizons because 
the soil-forming forces have acted on the parent material 
for only a relatively short time since it was deposited or 
exposed. . . 

Infiltration. The downward entry of water into the immediate 
surface of soil or other material. Contrasted with percola- 
tion, which is movement of water through soil layers or 
material. 

Internal soil drainage, The downward movement of water through 
the soil profile. The rate of movement is determined by 
the texture, stricture, and other charaeteristies of the soil 
profile and underlying layers, and by height of the water 
table, either permanent or perched. Helative terms for ex- 
pressing internal drainage ate none, very slow, slow, medium, 
rapid, and very rapid, 

Lacustrine deposit (geology). Material deposited in lake water and 
exposed by lowering of the water level or elevation of the 
land. 

Leaching. The removal of soluble materials from soils or other 
material by percolating water. 

Marl. An earthy, unconsolidated deposit formed in fresh-water 
lakes that consists chiefly of calcium carbonate mixed with 
various amounts of clay or other impurities. 

Mature soil. Any soil with well-developed soil horizons that has 
characteristics produced by the natural processes of soil 
formation and in near equilibrium with its present environ- 
ment. 

Mineral soil. Soil composed mainly of inorganic (mineral) ma- 
terial and low in content of organic material. Its bulk 
density is greater than that of organic soil. 

Moraine (geology). Au accumulation of earth, stones, and other 
debris deposited by a glacier. Types are terminal, lateral, 
medial, and ground. 

Mottled, Ivregwiarly marked with spots of different colors that 
vary in number and size. Mottling in soils usually indicates 
poor aeration and lack of drainage. Descriptive terms are 
as follows: Abnndance—few, common, and many; size— 
fine, medium, and coarse; and contrast—faint, distinct, and 
prontinent. ‘The size measurements are fine, less than 5 
millimeters (about 0.2 inch) in diameter along the greatest 
dimension; median, ranging from 5 millimeters to 15 milli- 
meters (about 0.2 to 0.6 inch) in diameter along the great- 
est dimension; and coarse, more than 15 milimeters (about 
0.6 inch) in diameter along the greatest dimension. 

Muck. An organic soil that consists of fairly well decomposed 
organic material that is relatively high in mineral content, 
finely divided, and dark in color. 

Organic soil. A general term applied to a soil or to a soil horizon 
that consisis primarily of organic matter, such as peat 
soils, muck soils, and peaty soil layers. In chemistry, organic 
refers to the compounds of carbon. 

Percolation. The downward movement of water through the soil. 

Permeability. The quality of a soil horizon that enalles water or 
nir to move through it. Terms used to describe permeability 
are very slow, slow, moderately slow, moderate, moderately 
rapid, rapid, and very rapid. 

Plow layer. The soil ordinarily moved in tillage; equivalent to 
surface soil. : 

Reaction, soil. The degree of acidity or alkalinity of a -soil, ex- 
pressed in nH values. A soil that tests to pH 7.0 is pre- 
cisely neutral in reaction because it is neither acid nor 
alkaline. An acid, or “sour” soil is one that gives an acid 
reaction. In words, the degree of acidity or alkalinity are 
expressed thus: 


pH pH 
Oxtremely acid_.__ Below 4.5 Neutral .--.----____ 6.6 to 7.3 
Very strongly acid, 4.5t05.0 Mildly alkaline______ 7.4 to 78 
Strongly acid_____ 5.1t05.5 Moderately alkaline. 7.9 to 8.4 
Medium acid-.... 5.6t06.0 Strongly alkaline___. 8.5 to 9.0 
Slightly acid-_... 611065 Very strongly alka- 
WNC 22cccl et aheus 9.1 and 
higher 


Runoff (hydraulics). The part of the precipitation upon a drainage 
aren that is discharged from the area in stream channels. 
The water that flows off the land surface without sinking 
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in is called surface runoff; that which enters the ground 
before reaching surface streams is culled ground-water run- 
off or seepage flow from ground water. 

Sand. Individual rock or mineral fragments in soils that have 
diameters ranging from 0.05 to 2.0 millimeters. Most sand 
grains consist of quartz, but they may be any mineral com- 
position. The textural class name of any soil that contains 
85 percent or more sand and not more than 10 percent clay. 

Silt. Individual mineral particles in a soil that range in diameter 
from the upper limit of clay (0.002 millimeter) to the lower 
limit of very fine sand (0.05 millimeter). Soil of the silt 
textural class is 80 percent or more silt and less than 12 
percent clay. 

Solum. The upper part of a soil profile, above the parent material, 
in which the processes of soil formation are active. The 
solum in mature soil includes the A and B horizons. Gen- 
erally, the characteristics of the material in these horizons 
are unlike those of the underlying material. The living roots 
and other plant and anima} life charactcristic of the soil are 
largely confined to the solum. 

Structure, soil. The arrangetnent of primary soil particles into 
eompound particles or clusters that are separated from ad- 
joining aggregates and have properties unlike those of an 
equal mass of unaggregated primary soil particles. The prin- 
cipal forms of soil structure are platy (laminated), pris- 
matic (vertical axis of aggregates longer than horizontal), 
columnar (prisms with rounded tops), blocky (angular or 
subangular), and granular. Structureless soils are (1) 
single grain (each grain by itself, as in dune sand) or 
(2) massive (the particles adhering together without any 
regular cleavage, as in many claypans and hardpans). 


Subsoil. Technically, the B horizon; roughly, the part of the solum 
below plow depth. 

Substratum. Technically, the part of the soil below the solum., 

Surface soil. The soil ordinarily moved in tillage, or its equiv- 
alent in uncultivated soil, about 5 to 8 inches in thickness. 
The plowed layer. 

Terrace (geological). An old alluvial plain, ordinarily flat or 
undulating, that borders a river, lake, or the sea. Stream 
terraces are frequently called second bottoms, as contrasted 
to flood plains, and are seldom subject to overflow. Marine 
terraces were deposited by the sea and are generally wide. 

Texture, soil. The relative proportions of sand, silt, and clay 
particles in a mass of soil. The basic textural classes, in 
order of increasing proportions of fine particles, are sand, 
loamy sand, sandy loam, loam, silt loam, silt, sandy clay 
loam, clay loam, silty clay loam, sandy clay, silty clay, and 
clay. The sand, loamy sand, and sandy loam classes may be 
further divided by specifiying “coarse,” “fine,” or “very fine.” 

Tilth, soil. The condition of the soil in relation to the growth of 
plants, especially soil structure. Good tilth refers to the fri- 
able state and is associated with high noneapillary porosity 
and stable, granular structure. A soil in poor tilth is non- 
friable, hard, nonaggregated, and difficult to till. 

Upland (geology). Land that consists of material unworked by 
water in recent geologic time and lying, in general, at a 
higher elevation than, the alluvial plain or stream terrace. 
Land above the lowlands along rivers. 

Water table. The highest part of the soil or underlying rock ma- 
terial that is wholly saturated with water. In some places 
an upper, or perched, water table may be separated from 
a lower one by a dry zone. 
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GUIDE TO MAPPING UNITS 


For full information about a mapping unit, read both the description of the mapping unit and that of the soil series to which it belongs, In referring to a capebility unit, read the introduction to the section it is in for general 
information about its management. Other information is given in tables as follows: 


Acreage and extent of soils, table 1, p. 8. Use of soils for town and country planning, table 6, p. 66. 

Predicted yields, table 2, p. 43. Shrub and tree planting guide, table 7, p. 76. 

Engineering uses of the soils, tables 3, 4, and Useof soils for wildlife, table 8, p. 78. 

5, pp. 46 through 63. Use of soils for recreation, table 9, p. 84. 
Capabiiity Shrub and Capability Shrub and 
unit tree group unit tree group 

Map Map 
symbol Mapping unit Page | Symbol Page | Number symbol Masping unit Page | Symbol Page | Number 
Ad Alluvial land, Loamy-----------e-n nner e cen ce ne eee nn nner csee 7 I-2 34 3 MoC2 Miami loam, 6 to 12 percent slopes, eroded-~----------------------------- 22 IIIe-1 38 3 
Am Alluvial land, mixed-------------+-------------- +--+ 0 ee eee eee ee if Vw-2 AL 2 MoD2 Mismi loam, 12 to 18 percent slopes, eroded--------------------~--------- pe TVe-1 ho 3 
Au Aubbeenaubbee sandy lcam------------ ne nnn nn nnn co nnn nn rec cce re 9 TIw-11 38 2 MrC3 Miami clay loam, 6 to 12 percent slopes, severely eroded 22 IVe-1 ho 3 
BlA Blount silt loam, © to ® vercent slopes 9 TIw-2 37 2 Mrb3 Miami clay loam, 12 to 18 percent slopes, severely eroded----------~----- 22 ViIe~1 Jer: 3 
B1B2 Blount silt loam, 2 to 4 percent slopes, eroded 9 iIe-12 36 2 QsA Oshtemo loamy sand, 0 to 2 percent slopes-----------------~~---------.--- 23 TiIs-2 39 4 
Bp Borrow pits------------------------------------ 16 VITe=3 Ne -- OsB Oshtemo loamy sand, 2 to 6 tercent slopes--- 23 TITe-13 38 4 
Br Brady sandy loam------------ LO ITIw-4 39 2 OsC Oshtemo loamy sand, 6 to 12 percent slopes-----------~----------~-------- 23 TIIe-13 38 h 
Bu Brems leamy fine sand---------- 11 IVs-1 AL 4 OsD Oshtemo loamy sand, 12 to 18 percent slopes------------------------~-.-.- 23 TVe-13 ho 4 
By Bronson sandy loam 1 TIIs-2 39 4 Os£ Oshtemo loamy sand, 18 to 25 pereent slopes---- 23 VIe-~3 ° he ye 
Bw Brookston silt 2 1a TIw-1 36 1 Pe Pewamo silty clay loam------------------------- oh TIw-1 36 L 
Ca Carlisle muck---------------n nro nn nee renee ren ere nee cere een en nenn 13 Vw-2 AL 1 PIA Plainfield fine sand, 0 to 2 percent slopes-----~~-------------.-- 25 IVs-1l UL 4 
ca Carlisle muck, drained--------~----~--------.~------ 14 TIIw-8 39 1 P1E Plainfield fine sand, © to 6 percent slopes-------------------~--.------- 25 IVs-1 AL yh 
ChA Cheisea fine sand, O to 2 percent siopes------------------------------- 13 TIIs-1 36 tb Plc Plainfield fine sand, 6 to 12 percent slopes--- 26 VIs-1 hp y 
ChB Chelsea fine sand, 2 to 6 vercent slopes--------+---------------------- 13 ITIs-1 38 4 RaA Rawson loam, 9 to ® percent slopes------+-++--- 26 T-1 34. 3 
ChC Chelsea fine sand, 6 to 12 percent slopes 13 Iile~-12 38 4 RaB Rawson loam, 2 to 6 percent slopes-----------+++------------ +--+ ee 26 LIe-1 35 3 
CrA Crosby loam, 0 to 2 percent slopes -----------------~+-+--+--------------- 14 IIw-2 37 2 RaC2 Rawson loam, 6 to 12 percent slopes, eroded------------------~------------ al TIle-+L 38! 3 
CrB Crosby loam, 2 to 4 percent slopes~--------------------+---------------- 14 Ile-12 36 2 Re Rensselaer silt Loam 27 TIw-1 36 1 
De Del Rey silt Lloam-------------3- 9-2 nee nee ne nen nn no eee ee ee ee == Lo IIw-2 37 2 RsA Riddles sandy loam, 0 to 2 percent slopes------------+--.------------------ 27 IIs -3 36 3 
De Dickinson sandy lLoam---------- ST eeteieiel eid abet teletetate dete et te 15 IIIs -2 39 h RsB Riddles sandy loam, 2 to 6 percent slopes-----«-----+-----------~- ee se 28 IIe-5 35 3 
De Dowagiac loam---------------------+----------------- 2 -- oe en eee 16 IIs -2 36 3 RsC Riddles sandy loam, 6 to 12 percent slopes--------------------------- 28 Ille-5 38 3 
Ed Bdwards muck---------------~--~--------~------------- LG IVw-3 AL 1 Rsb2 Riddles sandy loam, 12 to 18 pereent slopes, eroded 28 IVe~5 ha 3 
FeA Fox sandy loam, 0 to 2 pereent sloves 17 ITIs-2 39 3 RsE2 Riddles sandy Loam, 18 to 25 percent slopes, eroded--------.------------- 28 Vie-1 hy 3 
FoB Fox sandy loam, € to 6 percent slopes LT TiTe-13 38 3 RtA Riddles loam, 0 to 2 percent slopes-----.+---------------------- ee eee 28 T-1 ay 3 
FoC2 Fox sandy loam, 6 to 12 percent slopes, eroded--------+---------------+ LT IlIe-13 38° 3 RtB2 Riddles loam, 2 to 6 percent slopes, eroded------- 28 IIe-L 35 3 
Gf Gilford sandy 1g Tiw-t 37 L RtC2 Riddles loam, 6 to 12 percent slopes, eroded 28 TITe-1 38 3 
Gm Gilford mucky Rs} TIw-~4. 37 i Se Sebeway lodmae=cace soe las oof es co Soci eet ee ee eee Bo, 2 Tisr-h 37 1 
Gp Gravel pit =-------- eee eee ee en en en ee nn nnn re ne eee 18 VIie-3 he -- Sh Shoals loam----------~----++-4.------+----------- -- 22 ee ee ee eee 2g Ilw-7 37 2 
Ha&S Haskins loam, 0 to @ percent slopes------------------------------------ l9 Tiw-2 37 fs Ta fawas muck--=-+-----.---+.--------- 30 Vw-2 AL 1 
HaB Haskins loam, 2 to 4 percent slopes L9 IIe-12 36 2 Td Tawas muck, drained 30 IVw-3 4D 1 
Ho Homer loam-------------------- L9 TIw-3 37 2 Te Tedrow loamy sand----------------------~.--------- 30 TVw—4 Teh 2 
Lm Linwood muck won n---a------ 20 TIw-10 37 L TyA Tyner loamy sand, 0 to 2 percent slopes---------------------.-.----------- 31 IlIs-2 38 4 
Ma Made land-~--- ne nnn nnn wenn cern nn een en tn nn ne nee een nen eee enn an 20 VITe-3 he -- TyB ‘Tyner loamy sand, 2 to 6 percent slopes---------~-----------------------. 31 IlIs-1 38 4 
Mh Mars hen enn n nn nn n-ne ne (nnn enn rn eee ne eee 5 oe ee === 20 VITIw-1 43 ~~ TyC Tyner loamy sand, 6 to 12 percent slopes 31 TIIe-12 38 4 
Mm Maumee loamy fine sand 21 IIIw-1 39 i. Vo VYolinia loam 31 TIs-2 36 3 
MnB Metea loamy fine sand, 0 to 6 percent slopes--------------------------- el: IIIs-2 39 3 Wa Wallkill silt loam 32 IIw-7 37 1 
MnC Metea loamy fine sand, 6 to 12 percent slcpes-------------------------- aL TIIe-13 38 3 Wh Washtenaw silt loam 32 TIw-1 36 1 
MoB2 Miami loam, 2 to 6 percent slopes, eroded------------------------------ 22 ife-1 35 3 Wk Whitaker loam 33 TIw-2 37 2 
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This document is not accessible by screen-reader software. The Natural 
Resources Conservation Service (NRCS) is committed to making its information 
accessible to all of its customers and employees. If you are experiencing 
accessibility issues and need assistance, please contact our Helpdesk by phone at 
1-800-457-3642 or by e-mail at ServiceDesk-FTC @ftc.usda.gov. For assistance 
with publications that include maps, graphs, or similar forms of information, you 
may also wish to contact our State or local office. You can locate the correct office 
and phone number at http://offices.sc.egov.usda.gov/locator/app. 

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its 
programs and activities on the basis of race, color, national origin, age, disability, and 
where applicable, sex, marital status, familial status, parental status, religion, sexual 
orientation, genetic information, political beliefs, reprisal, or because all or a part of an 
individual’s income is derived from any public assistance program. (Not all prohibited 
bases apply to all programs.) Persons with disabilities who require alternative means 
for communication of program information (Braille, large print, audiotape, etc.) should 
contact USDA’s TARGET Center at (202) 720-2600 (voice and TDD). To file a 
complaint of discrimination write to USDA, Director, Office of Civil Rights, 1400 
Independence Avenue, S.W., Washington, D.C. 20250-9410, or call (800) 795-3272 
(voice) or (202) 720-6382 (TDD). USDA is an equal opportunity provider and 
employer. 
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SOIL ASSOCIATIONS * 


Plainfield-Chelsea-Tyner association: Deep, excessively 
drained and somewhat excessively drained, coarse-textured 
soils that developed in sandy outwash 


LAGRANGE 


T. 36.N. 


Oshtemo-Fox association: Deep and moderately deep over 
sand and gravel, somewhat excessively drained and well- 
drained, coarse textured and moderately coarse textured soils 
that developed in loamy outwash 


Riddles-Crosby-Miami association: Deep, well-drained and 
somewhat poorly drained, moderately coarse textured anj 
medium-textured soils that developed in loamy glacial d-ift 


Crosby-Brookston association: Deep, somewhat poorly jrained 
and poorly drained, medium-textured soils that developed in 
loamy glacial till 


> tane 


Blount-Pewamo association: Deep, somewhat poorly drained 
and poorly drained, medium-textured and moderately fine tex- 
tured soils that developed in silty clay loam glacial till 


41°30’ 


bey 
[3] 
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Volinia-Dickinson association: Deep, well-drained and some- 
what excessively drained, medium-textured and moderately 
coarse textured soils that developed in loamy outwash tnder- 
lain by sand and gravel 


GEB Carlisle-Tawas association: Deep, very poorly drained very 
GY. dark colored muck soils that developed in organic material 


ON * Texture refers to surface layer in major soils of each association. 
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Each area ou'lined on this map consists of 
more than ore kind of soil. The map is thus 
meant for general planning rather than a basis 
for decisions on the use of specific tracts. | 
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U. S. DEPARTMENT OF AGRICULTURE 
SOIL CONSERVATION SERVICE 


SYMBOL 


Ad 


SOIL LEGEND 


The first capital letter is the initial one of the soil name, A second capital letrer, A, B, 
C, D, or E, shows the slope. Most symbols without a slope letter ore those of nearly 
level soils, but some are for land types that have a considerable range of slope, A final 
number, 2 or 3, in the symbol indicates that the soil is eroded or severely eroded. 


NAME 


Alluvial land, loamy 
Alluvial land, mixed 
Aubbeenaubbee sandy loam 


Blount silt loam, 0 to 2 percent slapes 

Blount silt loam, 2 to 4 percent slopes, eroded 
Borrow pits 

Brady sandy loam 

Brems loamy fine sand 

Branson sandy loam 

Brookston silf loam 


Corlisfe muck 

Carlisle muck, drained 

Chelsea fine sand, 0 to 2 percent slopes 
Chelsea fine sand, 2 to 6 percent slopes 
Chelsea fine sand, 6 to 12 percent slopes 
Crosby loam, 0 to 2 percent slopes 
Crosby loam, 2 to 4 percent slopes 


Del Rey silt foam 
Dickinson sondy loam 
Dowogiec loam 


Edwards muck 


Fox sandy loam, 0 to 2 percent slopes 
Fox sondy loam, 2 to 6 percent slopes 
Fox sondy laam, 6 to 12 percent slopes, eroded 


Gilford sandy loom 
Gilford mucky sandy loam 
Gravel pit 


Haskins loam, 0 to 2 percent slopes 
Haskins loam, 2 to 4 percent slopes 
Homer loom 


Linwood muck 


Made land 

Marsh . 

Maumee loamy fine sand 

Metea loamy fine sond, 0 to 4 percent slopes 
Metea loomy fine sand, 6 to 12 percent slopes 
Miami loam, 2 to 6 percent slopes, eroded 


SYMBOL 


MoC2 
MoD? 
MrC3 


MrD3 


OsA 
OsB 
Osc 
OsD 
OsE 


Pe 

PIA 
PIB 
PIC 


RaA 
RaB 


Re 


NAME 


Miami loam, 6 to 12 percent slopes, eroded 

Miomi loam, 12 to 18 percent slopes, eroded 

Miami clay loam, 6 to 12 percent slopes, severely 
eroded 

Miami clay loam, 12 to 18 percent slopes, severely 
eroded 


Oshtemo loamy sand, 0 to 2 percent slopes 
Oshtemo loamy sand, 2 to & percent slopes 
Oshtemo loamy sand, 6 to 12 percent slopes 
Oshtemo loamy sand, 12 to 18 percent slopes 
Oshtemo loamy sand, 18 to 25 percent slopes 


Pewamo silty clay loam 

Plainfield fine sand, 0 to 2 percent slopes 
Plainfield fine sand, 2 to 6 percent slopes 
Plainfield fine sand, 6 to 12 percent slopes 


Rowson loam, 0 to 2 percent slopes 

Rawson loom, 2 to 6 percent slopes 

Rawson loam, 6 to 12 percent slopes, eraded 
Rensselaer silt loam 

Riddles sandy loom, 0 to 2 percent slopes 

Riddles sandy loam, 2 to 6 percent slopes 

Riddles sandy loam, 6 to 12 percent slopes 

Riddles sandy loam, 12 to 18 percent slopes, eroded 
Riddles sandy loam, 18 to 25 percent slopes, eroded 
Riddles loam, 0 to 2 percent slopes 

Riddles loam, 2 to 6 percent slopes, eroded 

Riddles loam, 6 to 12 percent slopes, eroded 


Sebewa loam 
Sheals loom 


Towos muck 

Tawas muck, drained 

Tedrow loamy sand 

Tyner loamy sand, O to 2 percent slopes 
Tyner loamy sand, 2 to 6 percent slopes 
Tyner loamy sond, 6 to 12 percent slopes 


Volinia loam 
Wallkill silt loam 


Washtenaw silt loam 
Whitaker loam 


ELKHART COUNTY, INDIANA 


WORKS AND STRUCTURES 
Highways and roads 


Divided 


Higoaway markers 


National Interstate 


State or county 


Railroads 
Sing!e track 
Multiple track 


Abandoned 


Gravel pit 


Power line 


Well, oil or gas 
Forest fire or lockout station .,, 
Windmill 


Located object 


PURDUE UNIVERSITY AGRICULTURAL EXPERIMENT STATION 


CONVENTIONAL SIGNS 


BOUNDARIES 


Reservation 
Land grant 
Small park, cemetery, airport... 


Land survey division corners ,., 


DRAINAGE 
Streams, double-line 
Perennial 
Intermittent 
Streams, single-line 
Perennial 
Intermittent 


Crossable with tillage 
implements 


Not crossable with t:l-age 
implements 
Unclassified 

Canals and ditenes 


Lakes and ponds 


Perennial 


Marsh or swamp 
Wet soot 


Drainage end or alluvial fan __, 


RELIEF 


Escarpments 


Depressions 


Crossable with tillage 
implements 


Contains water most of 
the time ... 
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SOIL SURVEY DATA 


Soil boundery 


and symbol 


Gravet 


Stoniness 


Very stony 


Rock outcrops 


Chert fragments 


Clay spot ....... 


Sand spat 


Gumbo or scabby spot |. 


Small area of Ferruginous soil.. 
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